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Executive Summary 

Quizalofop cothyl is a selective herbicide currently registered for the control of annual and 
perennial grasses on noncrop and on crop land areas. The technical quizalofop ethyl 1s a mixture 
ofR-·ancl s .. ,;nantitJmers. The pesticidally active isomer is the R-enantiomer (quizalofop-P ethyl) 
which is the activ(~ ingredient (ai) in Targa()\ herbicide (EPA Reg. No. 33906-9). A 0.88 lb ai/gal 
emuls1fiablc cuncentrate (EC) fonnulation ofTarga®herbicide is registered to "Nissan Chemical 
lnclustries, J ,td. for use on canola and cram be, cotton, dry beans, mint, legume vegetables, and 
sugar beeb. The petitioner is proposing to amend the label of Targa® herbicide to include uses on 
barley, flax. sunflower, and wheat. The proposed uses are preplant or preemergence applications 
to barley and wheat at a maximum seasonal rate of 0.083 lb ai/ A, and preemergence or 
posternergenc,: applications to flax and sunflower at a maximum seasonal rates of 0.165 lb ai/ A 
and 0.124 lb a1 .'\ .. respectively. The proposed preharvest intervals (PH!s) are 70 clays for flax, 
and /JO da,,, .. lor sunflower. No PH Is were proposed for barley and wheat. 

Jn conjuncl1on with the proposed new uses, Nissan Chemical Industries, Ltd., has proposed the 
establishment oi"permanent tolerances for the combined residues of the herbicide quizalofop-P 
ethyl ester I cthyl(R)-[2-(4-((6-chloroquinoxalin-2-yl)oxy)phenoxy) propanoate] and its acid 
metabolite .. quizalofop-P [R-2-(4-((6-quinoxalin-2-yl)oxy)phenoxy)propanoic: acid] and the S
enantiomcrs of both the ester and the acid, all expressed as quizalofop-P ethyl ester, inion the 
following rnvi agricultural commodities (RACs): 

f3alll' 1.1 

FL.ix. seeds 
S1mfl .. 1wcr. seeds 
v,:1-.c, t 

0.05 ppm 
0.05 ppm 
l.9ppm 
0.05 ppm 

Qu1zalofop ethy1 tolerances are established under 40 CFR § 180.441. Tolerances for the 
combined rc;;iducs of quizalofop ethyl and quizalofop, expressed as quizalofop ethyl, arc 
cstablisht:d under§ 180.441 (a){I) in/on commodities including dry and succulent beans and peas, 
cowpea forage and hay, field pea vines and hay, soybean commodities, and sugar beet roots and 
tops:. tolcunce kvels range from 0.05 ppm for soybean seed to 3.0 ppm for the forage/vines and 
hay c)f c«wpca and field pea. Under§ 180.441 (a)(2), tolerances for combined residues of 
qui:rnlofop ethyl, quizalofop, and quizalofop methyl, expressed as quizalofop ethyl, have been 
establishc,J 111 eggs, milk, milk fat, and the fat meat, and meat byproducts of cattle, goat, hog, 
horse, poultry. lmd sheep, at 0.01-0.05 ppm. Under§ I 80.44 l(a)(3), tolerances for the combined 
residues nl quizalofop-P ethyl ester, acid metabolite quizalofop-p, and the S-enantiomers oflhe 
ester and ilk a'c'd, expressed as quizalofop-P ethyl ester, have been established in/on sugar beet 
molasse,;. c>anola meal and seed, cotton seed, lentil seed, and peppennint and spearmint tops at 
0.05-2.0 ppm. Time-limited tolerances which expired 6114/99 were established under 
§I ~W.44 \ 1al(4) fi.ir combined residues of quizalofop-P ethyl ester, acid metabolite quizalofop-p, 
anti the S c'nantimners of the ester and the acid, expressed as quizalofop-P ethyl ester, in/on 
sugar bec1 commodities, crop group 6, and crop subgroup 7 A. A tolerance with regional 
registrath•n has been established for combined residues ofquizalofop-P ethyl ester, acid 
mctabolnc quiz.alofop-p, and the S-enantiomers of the ester and the acid, expressed as 
qu1zalolop· I' ethyl ester, in/on pineapple. 
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()uizalofop-P ..::tllyl ------ . 
Summary of Analytical Chemistry and Residue Data D266204 

-~~~~---''---~~"--~~~-~"--~~~~~~~~~-----

The qualilitlivc nature of the residue in plants is adequately understood based on previously 
submitted plam metabolism studies with soybean, cotton, tomatoes, potatoes, and sugar beets. 
HED has ddermined tl;iat the residues of concern (ROC) in plant commodities are quizalofop-P 
ethyl, its acid metabolite quizalofop-P, and the S -enantiomers of both compounds, each 
expressed as quizalofop-P ethyl. The metabolism studies indicated that quizalofop ethyl does not 
accumulate but is rapidly hydrolyzed at the ethyl ester to fonn the quizalofop acid. The acid then 
undergoes deavage of the enol ether linkage between the phenyl and quinoxalinyl rings in the 
acid, and/or cleavage of the ether linkage between the isopropanoic group and the phenyl ring to 
fom1 phencds. The phenols conjugate with plant sugars; some hydroxylation or further cleavage 
of the phenols occurs. Metabolism studies with soybeans demonstrated that the racemic mixture 
of quizalof;1p ethyl and the R-enantiomer, quizalofop-P ethyl, have nearly identical pathways. 

The quali1ati\'C nature of the residue in livestock is adequately understood based on metabolism 
studies with goats and poultry. The studies indicated that quizalofop ethyl is metabolized in 
livestock v 1a hydrolysis to quizalofop acid which then undergoes methylation to fonn quizalofop 
methyl eslcr \Jo phenols were detected in either goat or hen commodities, indicating that 
cleavage 01· LIH: ether linkages of quizalofop does not occur. The ROC in livestock comrnodi!Jes 
are quiza](,Ji1n dhyl, quizalofop-methyl, and quizalofop acid. 

The petitioner has proposed that the existing high perfonnance liquid chromatography/ultra 
violet (HPLC.1l!V) method used for tolerance enforcement of soybean commodities (Method 
AMR-l 5 '-8 11

, Revision 3) be used for the enforcement of the proposed tolerances in/on barley, 
flax, sunf'l.mer. .md wheat commodities. Because the petitioner did not include any validation 
data reflecting analysis of barley, flax, sunflower, or wheat commodities using the current 
cnforcemc:nl. rnelhod, and because the extraction procedures of the methods used for data 
collection 111 the studies submitted with this petition differ significantly from the extraction 
proccdunc-: of th~ existing enforcement method .. HED cannot conclude that the current 
cnforccrnrnt mc1:hod would be adequate for the enforcement of tolerances in/on residues in/on 
barley, tl1\. -unflower, or wheat commodities. 

Sufficient data have been submitted to support the use of the data-collection methods, HPLC 
Method J-h. SXRS-98-06 (used for flax and sunflower) and Morse Method Meth-147 (used for 
barley and ''heat), for enforcement purposes, pending petition method validation ( PMV). The 
methods tnrnlve hydrolysis of samples with methanolic potassium hydroxide (KOH) to convert 
quL-'.alofop-1' ethyl and quizalofop-P residues t:o 2-methoxy-6-chloroquinoxaline (MeCHQ). 
Residues .11 \'leCHQ are partitioned into hexane. and the extract is cleaned up by gel permeation 
chrnmato;~raphy (GPC) prior to analysis by HPLC using fluorescence detection. The validated 
limit of quaI11itation (LOQ) is 0.05 ppm for all matrices. The methods will be forwarded to the 
BEA.O's '\i:alvt.cal Chemistry Branch (A.CB) for PMV. 

Aclcquak methods are available for the enforcement of tolerances inion livestock commodities. 
HP J ,C IL\· :vldhod AMR-62 7-86 is available for 1hc determination of residues of quizalofop 
ethyl, quiialofop acid, and quizalofop-mcthyl in livestock tissues, and HPLC/llV Method AMR-
5 I 'i-86 ( l-k\ i'><m A) is available for determination ofresidues of quizalofop ethyl, quizalofop 
acid, and quizalofop-methyl in milk. Methods AMR-627-86 and AMR-515-86 have undergone 
PM\' am' ha\,, been forwarded to the Fo..id .md Drug Administration (FDA) for publication in 
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the P<:sticidc Analytical Manual (PAM) Volume 11. In addition, HPLC/UV Methods AMR-846-
87, AMR-f:45-n, and AMR-623-86 are available for the detennination of residues of quizalofop 
ethyl. quizalofop acid, and quizalofop-methyl in livestock fat, cream, and eggs, respectively. 
Methods AMR-846-87, AMR-845-87, and AMR-623-86 have been forwarded to the FDA for 
pubh1~ation n PA\1 Volume II as letter methods. 

Multiresidu..: method data for quizalofop ethyl are available; guizalofop ethyl is completely 
recovered using Multiresidue Methods Section 302 (Luke Method; Protocol D). No data are 
available pertaining to recovery of guizalofop acid or quizalofop-methyl using the multiresidue 
methods. 

Adequate s1orage stability data are available for soybean seed indicating that residues of 
quizalofop ethyl and guizalofop are stable during up to 48 and 36 months, respectively, of frozen 
storage. In addition, data are available indicating that residues of guizalofop are relatively stable 
in/on cotto.11 seed, meal, and oil stored frozen for up to 28 months. Storage stability data 
included in this petition indicate that residues of quizalofop-P ethyl and quizalofop-f' are stable 
in/on wbea• fornge, grain, hay, and straw during up to J I - I 3 months of frozen storage. These 
data are sufficient to support the storage durations and conditions of samples from the barley, 
flax. 'unfl"w,;r. and wheat field trials and flax. sunflower, and wheat processing studies. 

Adequate ruminant and poultry feeding studies were submitted previously. These studies 
indicate that wlerances are needed for livestock commodities to support the current and proposed 
uses of qui,;alofop-P ethyl. The maximum theoretical dietary burdens (MTDBs) of quizalofop-P 
ethyl to livcswck have been calculated using the registered and proposed uses_ Based on the 
calculated MTDBs, the established tolerances are adequate for all livestock commodities with 
the <:xccpt1on of milk fat; an increased tolerance of0.25 ppm should be proposed for milk fat 

The subnr1llcci crop field trial data for barley, and wheat are adequate. For barley and wheat, the 
applicatirn 1 ralcs reflected in the studies (0.068 lb ai/ A for both) are less than the proposed 
maxunum ( 1 )_i)8:l lb ai/ A for both); however, the petitioner has indicated that the application rates 
used in th,,: c rup field trials are the desired application rates. Therefore, label amendments are 
required lu mnd1fy the proposed applicati1)n rates on barley and wheat to reflect the use patterns 
of the fieJ,1[ trials. Combined residues of quizalofop-P ethyl, quizalofop-P, and their S
enantiomers were below the LOQ in/on all samples of barley grain, hay, and straw; flax seed, 
and whea1: fi>rage, grain, hay, and straw. These data indicate that tolerances at the LOQ are 
appropriate f(,r barley, flax, and wheat commodities. The petitioner should propose separate 
tolerance,; 1rJ1•n barley grain, hay, and straw, and wheat forage, hay, grain, and straw. 

Adcquak \\ r1cal. processing studies have been submitted. Residues of total quizalofop-P ethyl 
were Jess 1ha11 the method LOQ ( <0.05 ppm) in/on wheat grain, wheat bran, flour. germ, 
middling:', d\ldi shorts. Since the residues were below the LOQ in all wheat processed 
commodi:.ics_ Hi) tolerances arc needed fur wheat processed commodities. The wheat processing 
study ma: ht· translated to barley. 

The suh,ntkd crop field trial data for flax are adequate. For sunflower, additional crop field trial 
da1a are nccckd to evaluate residue decline. For flax and sunflower, the studies reflected the 

Fagc4 oD8 
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maximum proposed application rates and the proposed l'Hls. The maximum combined residues 
of qu1zalofop-P ethyl, quizalofop-P, and their S-enantiomers, were 1.32 ppm in/on sunflower 
seed. Using the tolerance spreadsheet. the recommended tolerance for sunflower seed is 1.9 
ppm 

Adequate sunllower processing studies have been submitted. Residues of total quizalofop-P 
ethyl did not concentrate in sunflower oil but concentrated slightly in sunflower meal. Using the 
sunflower mcal processing factor ( l .2x) and the highest average field trial (HAFT) residues in · 
sunflower 'Ced ( 1.31 ppm), expected residues in sunflower meal would be 1.6 ppm, less than the 
recommemkd seed tolerance of 1.9 ppm. A tolerance for quizalofop-P ethyl residues in 
sunflower med] is not needed. A flax processing study was not conducted because residues were 
belm.\ the L 0(> in/on flax seed following treatment at 5x. 

The ,1vailabk confined/field rotational crop data indicate that a 120-day plant back interval (PB!) 
1s required !I,,. all crops other than those with registered uses. 

No Codex MR Ls have been established for residues of quizalofop ethyl. Canadian MRLs have 
been establ is lied for residues of quizalofop ethyl and quizalofop inion several commodities; flax 
is the only ,:rop included in the subject petition with a Canadian MRL, at 0.05 ppm. No Mexican 
MR Ls hav,, ;,ccn established for any of the proposed crops. 

Note to PA!: Nissan Chemical Industries' product (EPA Reg. No. 33906-9) is coded i11 the 
Pesticide Product Information System (PPIS) as containing quizalofop ethyl (PC Code 
128711) as tlie active ingredie11t. The active ingrediellt in this product is actual(v the resolved 
form, quizalo/i1p-P ethyl (PC Code 128709); therefore. PPIS should be corrected. 

In addition. tlie current tolerance expression for livestock commodities, specified in 40 CFR 
§180.44l(a}(2} isfor the combined residues (lfquizalofop, quizalofop ethyl, and quiza/ofop
methyl. alt expressed as quizalofop ethyl. Because the methods used/or analysis l!f livestock 
wmnwdities rt1Jorted results in terms of quizalofop and not in terms ofquhalofop ethyl, the 
tolerance expression should be revised asfoUows: 

"Tolerances are established for the combined residues of the herbicide quizalofop (2-/4-(6-
chloroquinoxalin-2-yl-oxy)phenoxyfpropanoic acid), quizalofop ethyl (ethyl-2-/4-(6-
chloroquinoxalin-2-yl-oxy)phenoxy}propanoate). and quizalofop-methyl (methyl 2-/4-(6-
chloroq11i110.rn:lin-2-yloxy)phenoxy/propanoate), all expressed as quizalofop, as follows:" 

Regulatory Recommendations and Residue Chemistry Deficiencies 

Based 011 H FD's examination of the residue chemistry database for quizalofop-P ethyl, pending 
submissiun or a revised Section B (see requirements under Directions for Use) and a revised 
Section 1: (s'x requirements under Proposed Tolerances), there are no residue chemistry issues 
that would p1cclude granting a conditional registration for the proposed uses on barley, flax, 
sunflowc1. and wheat and the establishment of tolerances for combined residues of quizalofop-P 
ethyl. qui ;;iiofop-P, and the S-enantiomers of these compounds, all expressed as quizalofop 
ethvl. as ri ,J lows: 
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Barkv. grain 
Barley. hay 
Barlev, straw 
Flax. seed 
Sunfluwcr, seed 
Wheat. forage 
Whca t. grain 
Wheat. hay 
Wh.:al. :,traw 

0.05 ppm 
0.05 ppm 
0.05 ppm 
0.05 ppm 
l.9 ppm 
0.05 ppm 
0.05 ppm 
0.05 ppm 
0.05 ppm 

In addition a revised tolerance for milk fat of 0.25 ppm should be established. 

D266204 

Registration c·t"the use ofTarga"'herbicide on wheat, barley, sunflower, and flax should be 
conditional untrl the data requirements specified below under Residue Analytical Methods, 
Multiresidt!C \le1hods, and Crop Field Trials have been fulfilled. 

HED's recommendation for adding these proposed uses to the label and the corresponding 
tolerances '"i'l be addressed in the quizalofop-P ethyl human health risk assessment. 

HED also notes that a new dairy cattle feeding study will be required to support any additional 
uses of qui.ca:utop ethyl/quizalofop-P ethyl on livestock feed crops. 

860J200Jlir«~.tions for Use 

The follmrnig changes are recommended m the draft label of Targa® herbicide: 

All application rates on the label (for both registered and proposed uses) are 
presented in tenns of "oz product/ A." The label should be amended to clarify that 
application rates are in terms of fluid ounces (i.e., liquid measure) and not in 
terms of weighed ounces. 

IP age 2, under "Preplant bum down" add "Do not exceed the maximum 
recommended rate/acre/season for the crop that is going to be planted when 
additional applications an: made as preplant bum down." 

Page 6, under "Rhizome Johnson grass - Southern States" add "Do not exceed the 
maximum recommended rate/acre/season for the crop that is going to be planted 
when additional applications are made lo control Rhizome Johnson grass." 

Page 8, under "Spot or Small Area Spray" add the following limitations: "(i) Do 
not treat >I 0% of the total treated area as spot/small area treatment and (ii) Do not 
exceed the maximum recommended rate/acre/season for the crop that is going to 
be planted when additional applications are made as spot or small area treatment." 

Pagc6of38 
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Page 11, "specify a minimum rctreatment interval (RT!) for crops on which 
multiple applications arc allowed. For flax and sunflower, the available data 
support a minimum RTI of 7 days." 

Page 11, revise the maximum use rate ofTargar& herbicide at "10 fl oz." per acre 
per season for Barley and Wheat. The proposed maximum seasonal rates for 
badey and wheat of 0.083 lb ail A arc greater than the maximum rates used in the 
barley and wheat crop field trials of 0.068 lb ai/A. Because the petitioner has 
stated that the rates used in the crop field trials are the intended maximum 
seasonal rate, the proposed label should he amended to state tha.t the maximum 
-<easonal application rates for barley and wheat are 0.068 lb ai/A. 

Page 11, the proposed grazinglfoeding restrictions are impractical for barley and 
wheat and should be removed from the product label. 

860J340 f~c*ldue Analytical Methods 

• 

I IPLC Methods., SARS-98-06 (used for flax and sunflower) and Morse Method 
\1eth"147 (used for barley ancl wheat) will he forwarded to ACB for PMV. We 
note that the laboratory doing independent laboratory validation (ILV) has 
'ecommended some changes/clm·ifications to HPLC Method SARS-98-06. 
Unless ACB concludes differently, the modifications recommended hy the IL V 
laboratory will have to he made to the Method SARS-98"06 prior to its 
acceptance as a tolerance enforcement method; any additional changes 
recommended by ACB will also have to be incorporated. 

For both methods, the method descriptions did not address the issue of 
detennination of the S-enantiorners of quizalofop ethyl and quizalofop. Because 
the KOH hydrolysis step would convert both the R" and S-enantiomers of 
quizalofop ethyl and quizalofop to MeCHQ, all reported results for total 
quizalofop-P ethyl residues would include residues of both the Rand S 
enantiomers of q uizalofop ethyl and quizalofop. Both methods shouJd be 
modified to include a statement addressing the inclusion of the S-enantiomers in 
the method determination, because the S-enantiorners are included i111 the 
t<Jlcrance expression for quizalofop-P ethyl. 

Multiresidue method data for the metabolites, quizalofop and quizalofop"rnethyl 
s;J1ould be submitted. 

86Q. l 50{),L'l>Jl Field Trials 

,\ residue decline study should be submitted for sunflower. ln the study, (i) 
:mmples should be collected at 3 to 5 sampling times in addition to Lhe requested 

Page 7 of:\8 
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PH[, (ii) all sampling times should fall within the crop stage when harvesting 
could reasonably be expected to occur, and (iii) all sampling times should be 
approximately equally spaced and, where possible, should represent both shorter 
and longer PH!s than that requested. 

!'he petitioner proposed tolerances in/on "barley" and "wheat" at 0.05 ppm; 
<eparate tolerances in/on barley grain, barley hay, barley straw, wheat forage, 
wheat grain, wheat hay, and wheat straw should be proposed, each at 0.05 ppm. 

Based on the calculations m the tolerance spreadsheet, the appropriate tolerance 
level for sunflower seed is 1.9 ppm; a revised tolerance should be proposed. 

Che proposed tolerances should be revised to reflect the correct commodity 
definitions as specified in Table 7. 

The available data indicate that a revised tolerance of 0-25 ppm is needed for milk 
fat. 
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Background 

Nissan Chc1mcal [ndustries, Ltd. has submitted a label amendment for Targa® herbicide (EPA 
Reg. No. 3:i90b-9) for adding new uses on barley, flax, sunflower, and wheat Targa1

" herbicide 
contains qmzalofop-P ethyl as the sole ai, which is a R-enantiomer of quizalofop ethyl. 
Chemically. qui;~alofop ethyl is a racemic mixture containing R- and S-enantiomers and the 
fomter is the pcsticidally active component.. Quizalofop ethyl is a selective preplant pre- and 
postemergencc herbicide registered for the control of annual and perennial grasses on noncrop 
and on crop land areas. Along with the required studies, the petitioner also submitted 
supplemental infonnation on Food Quality Protection Act (FQP A) requirements (MRID Nos. 
44967705 ,_md 45089203). 

The chemi.:al structure of quizalofop-P ethyl and its major breakdown products are presented in 
Table 1 and ics physicochemical propeities are presented in Table 2. 

Page 'l of 38 
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- - ------
Table L Q lofop-P ethyl Nomenclature. 

Chen1ical :;t1 urc 

---
Con1n1on na 111( 

IUPAC nam e -
CAS nam.:: -
C.i\S registr tnber 

End-use pro t (EP) 

y nu 

due -
Che1nical ~.t 

quizalofon-l 

-
Chernical ~11 

qu1zalof<.T•-1 

--

1J(:t 

l \ t~ 11 

urc of 
·tabolite 

ure of 
1yl 

CJ1emical ...;ti ure of u1:t 

('fll( 

fh\ 

the S-enant1 T Of 

ql1izalofi 11_1 (· I 

-------
c:hetnical '.'\{[ ure of "lH:I 

OJJJC' the S-enan11 T Of 

qu1zalofr1p 

--------

- --
0 

"'(): ,, ,O'" l ~ I / "" I r o· CH, "" . ~l "" CH, "N' 0 
-

Quizalofop-P ethyl -
ethyl (R)-2-[ 4-( ( 6-chloroquinoxalin-2-yl)oxy)phenoxy ]propanoate 

(2R)-2-[4-[(6-chloro-2-quinoxalinyl)oxy]phenoxy]propanoic acid, ethyl ~:ster 

100646-51-3 -
0.88 lb ai/gai EC formulation (EPA Reg. No. 33906-9) ------

0 

"L ,, ,O'" Jl ' r '-:: '. OH 

~/I - ~l "" I L, 
'-- N () 

(2R)-2-J_4-[ ( 6-chloro-2-quinoxal inyl)oxy_lphenoxy ]propanoic ac:_d ___ 0 
a, /" A, ,()"0 ,rn l/' ( ---::. I ·a 

"::::--. , ~----- • "" CH3 
-..,/ ~ () 

methyl 2-l4-(6-chloroqumoxalin-2-yl-oxy)phenoxy]propanoatt~ 0 
'" ~ ,, ()'"0~ 1: .. ~:,N:1_0/: I ~:H. o 'rn, 

(2S)-2-[4-1(6-chloro-2-qumoxalinyl)oxy]phenoxy]propanoic acid, ethyl ester 
() 

"[V') aYlm< I: I . 
-~ .... /'-..... ,/'" ...___ / ~ CH-; 
'v N 0 

(2 S)-2-[ 4-[ ( 6-chloro-2-qu inoxaiinyi)ox y ]phcnoxy ]propanoic a:;id -
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Table 2. Physirnchemical Properlies of the Technical Grade Test Compound - Quizalofop-P ethyl. 

Parameter Value H.eference 

Melting poi·:1t 76.0-77.0 "C: (pure form) -- CB Nos. 5852 & pH 6.6 (!";.,aqueous slurry) 
---~--- 5853 .. l/29190, W. 

Density 1.35 glcm3 at 20 °C (pure form) Hazel -----
Water solubili1_y 0.4 ppm (20 °C) -· 
Solvent sc1lubdit:; Solvents ,u/L at 20 "C 

acetone 650 
benzene 680 
carbon disulfide 660 
ch1orof0nn 1350 
cyclohexanonc 440 
dichloromethane 1970 
dimethyl sulfoxide 200 
ethanol 22 
n-hexani: :') 

methanc1l ~~2 

tetrahydrofura11 1160 
toluene 430 
xylene 360 >-----------·-

Vapor pre~;sure 8.3' iO '°mm Hg (20 C) 
Dlssociat1• '11 cnnsJant, pK0 Not applicable 

OctanoU\~ater partition coefficient log Puw ~ 4.66 

U\1/visible Jbsorption spectrum Not available --------- - -

860 . .1200 Directions for Use 

Nissan Ch1cmical Industries, Litd. is proposing a label amendment for the 0.88 lb ai/gal EC 
fonnulation ofquizalofop-P ethyl (Targa°' herbicide; EPA Reg. No. 33906-9) for adding new 
uses on flax. sunflower, barley, and wheat. The currently registered uses include canola, crambe, 
cotton, dn beano>, lentils, mint, dry and succulent peas, snap beans, soybeans, and sugar beets. 
The use patlcrns for the proposed new uses are presented in Table 3. 

Applications are to be made using ground equipment, in a minimum of 10 gal/A in nonarid areas 
or 15 gal·A in mid areas, or aerial equipment, in a minimum of3 gal/A in nonarid areas or 5 
gal/A in trid areas. Application through any type of irrigation system is prohibited. The grazing 
of livestock m treated areas or feeding of forage, hay, or straw from the treated crops to livestock 
is prohibned Tank-mix applications may be made with broadleafherbicides, insecticides, and 
fungicide:'. rank mix products should be registered for use on the specific crop and the most 
n;s1ric1ive labd directions arc to be followed. The label specifies a PB! of 120 days for crops not 
re11istered for 1reatment with quizalofop ethyl. 
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- -
Table 3. Sn llllll ary of the Proposed.Use Patterns of Quizalofop-P ethyl Formulation. -----
Application Rate/ Max. Rate PHI L1se Patterns 
·ri1ning Appln /Season (days) and Lin1itations 2 

,___ _____ (lb ai/A) (lb ail A) 1 

Barley -
Preplant or 0.017- 0.083 NS:. Apply 7 days before planting as a broadcast or banded 
Preeincrgen1 0.083 trtatment using ground or aerial equipn1ent. Crop 

injury may result if applied within 7 days of planting. 
/\djuvant: pelroleum-based crop oil concentrate 
(COC). 

~·--·- ·-
Flax ... -
Preplant, 0.017- 0.165 7C ,..\pply as a broadcast or banded treatn1ent using ground 
Pre·· or 0.165 or aerial equipment. 
pos1cn1ergc1. C•_ Adjuvant: petroleum-based COC, methylated seed oil, 

or nonionic surfactant (NIS). -- -
Spnt/s1nall <11 

treatment '1 
0.375o/o v/v J\pply directly to target weed in a solution containing a 
solution spray adjuvant. -

Suntlower -
Preplant, 0.017- 0.124 60 l\pply as a broadcast or banded treatment using ground 
Pre· ;_)[ 0.124 or aerial equipment. 
poste111crgcn L\: Adjuvanl: NIS - - -
Sp(_lCsrnal I ._u \_-,_'/ 0.375% v/v /\pply directly to target \veed in a solution containing a 
treatment solution spray adjuvant. 

-· -- -
'\lheat 

-· -
Prcplant er 0.017- 0.083 NS Apply 7 days before planting a~; a broadcast or banded 
Preen1crg('r< 0.083 treatrnent using ground or aerial equipn1ent. Crop 

injury may result if applied within 7 days of planting. 

~----- - Adjuvant: petroleum-based COC. -. -
l. l'v1axin1llll1 nu1nber of applications per season and rel.reatn1ent 1n1erva1s (RTls) were not spec1hed 
) .-\crial anJ grrJLtnd applications are 111 n1initnunl 3 and 10 gal/A ofvvater, respectively. 
~- Not specdll~d 
4. Th~ spo1/:-,n1al! area treatn1ent is spray applicatl<)J1 of a 0.0375~'1> viv mixture at 0.017 to 0.034 lb ai/A as an early 
rre1:il:n11 h1n 1-C('\IT1 to control grow1,ng \Vccds. 

Cm1clusio11s. fhc proposed use patterns are adequate to allow evaluation of the residue data 
submitted in support of this petition. The following label ametidments are recommended for 
clarity and \n conform to the field trial data submitted on the proposed crops. 

l. The maximum seasonal rate for barley and wheat proposed at 0.083 lb ai/A is i,>reater 
t!1an the maximum rate of0.068 lb a11A used in the barley and wheat crop field trials. 
Tliciefore, the draft label should be amended to state that the maximum seasonal 
<1ppl 1cation rate to barley and wheat is 0.068 lb ai/ A. 

2. The petitioner should specify a minimum RT! for crops for which multiple applications 
ill~ ·Jl/mvcd. For flax and sunflower, the available data support a minimum RT! of7 
d;,\' 
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3. All ilpphcation rates on the label (for both registered and proposed uses) are presented in 
tenns of·'oz product/A." For clarity. the label should be amended to read "fl. oz. 
productA" 

4. Th1.' proposed grazing/feeding restrictions are impractical for barley and wheat and 
shodd he removed from the product label. 

'.'. Under the Pre-plant Burndown (page 2), Rhizome .Johnson grass - Southern States (page 
6), nnd Spot or Small Area Spray (page 8), a statement should be added not to exceed the 
sem:,)nal application rate for the crop that is going to be planted. In addition, the spot and 
srna!J area spray treatme:nt should be limited to not more than 10% of the total cropped 
arc'"-~ 

860.1300 'i atu re of the Residue - Plants 

The nature c>fthe residue in plant commodities is adequately understood based on metabolism 
studies co11Juctecl with soybean, cotton, tomatoes, potatoes, and sugar beets. These studies have 
been reviewed previously (PP# I F395 l; D 160972 and DI 66083, J. Stokes, 3/4/92; PP# 3F4268; 
DI 96041, Dl 96043, 0205430, D205432, 0206200, 0206201, and D212620-D212622, F. 
Griffith, 3 1 \()/()5; and PP# 5F3252, CB No. 1127, M. Firestone, 9/25/85). The metabolism 
studies md1cated that quizalofop ethyl does not accumulate but is rapidly hydrolyzed at the ethyl 
ester to form the quizalofop acid. The acid then undergoes cleavage of the enol ether linkage 
between th•: 1A1cnyl and quinoxalinyl rings and/or cleavage of the ether linkage between the 
isopropanoic group and the phenyl ring to fotm phenols. Metabolism studies with soybeans 
dernonstrnled that the racemic mixture ofquizalofop ethyl and the resolved R-enantiomer, 
quizalofop·P ethyl have nearly identical pathways (Ol 82751, J. Stokes, 7115/93). The ROC in 
plant cnm111odities arc quizalofop-P ethyl, gmzalofop-P (acid metabolite), and S- cnantiomers of 
both the parnt and acid, each expressed in terms of quizalofop-P ethyl. 

860.1300 Nature of the Residue - Livestock 

The natmc of the residue in livestock is adequately understood based on metabolism studies with 
goals and pPultry (PP# 5F3252; CB Nos. 2806, 2806, 2810, & 2811, 12/18/87, G. Otakie). The 
studies indicate that quizalofop ethyl is metabolized in livestock via hydrolysis to quizalofop 
acid which 1~cn undergoes methylation to form quizalofop methyl ester. No phenols were 
detected in either the goat or hen matrices. indicating that cleavage of the ether linkages of 
quirnlofop d'"'s not occur. In hens the quizalofop-P acid is utilized in fatty chain elongation to 
form qui,·nh•fop··pentanoic acid. The ROC in livestock commodities are quizalofop-·P ethyl, 
quizalofop-mcthyl, and quizalofop-P, each expressed in terms of quizalofop-P ethyl. 

860.1340 Residue Analytical Methods - Plant Commodities 

44')6 7703 , 10 !Sunflower seed, meal, and oil, includes MRID 44967704) 
45885803, 1,, 1 J'/(al(a, barley and wheat, includes MRID ./5885804) 
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Data Collec_tiun lvlethod for Flax and Sunflower Commodities: Nissan Chemical Industries, 
Ltd .. has suhmitted a method description and validation data for an HPLC method (Method No. 
SAR S-98-0hl. l(w the determination of residues of quizalofop-P ethyl and its acid metabolite 
quizalofop-1' in flax seed, sunflower seed. and sunflower processed commodities (meal and oil). 
The method, er an earlier version (Method No. XAM-38), was used to determine residues of 
quizalofop-1' ethyl and quizalofop-P inion samples of flax seed, sunflower seed, and sunflower 
processed commodities from the crop field trials and processing studies associated with this 
petition. [ktails of the method are available in the data evaluation record (DER) for MRID 
449(i77fl3 and 'l4967704. 

The petitioner has proposed the current HPLC/UV enforcement method (DuPont Method AMR-
153-S3, Rr::1 i 'ion 3, see below) as a confim1atory method for the HPLC data-collection method. 

A successfol IL V trial was conducted using samples of sunflower seed fortifa:d with quizalofop
p ethyl and quini.lofop-P at 0.05 ppm (LOQ) and 2.0 ppm (proposed tolerance level) each 
(MRlD 44967704). The ILV laboratory recommended some minor changes to the method to 
improve clarity; it does not appear that the method has heen modified to incorporate these 
rccnrn1nenclat· ()tl~ .. 

.\Jo radio' :d1da1ion data were submitted for this method. Because the extraction procedures of 
the method a1\~ relatively rigorous, no radio validation data will be required to support the 
method. 

Dat<!_ColledionMethod for Barlev and Wheat Commodities: The petitioner has submitted 
descnption a!'d validation data for an HPLC method, Morse Method Meth-147, for the 
detenninali on of residues of quizalofop-P ethyl and its acid metabolite quizalofop-P in alfalfa, 
barky, and wheat RACs and wheat processed commodities. This method was used to detennine 
residues of yui1.aiofop-P ethyl and quizalofop-P inion the following commodities from the 
storage stahili t\. crop field trial, and processing studies associated with this petition: barley 
grain. hay. md straw; wheat forage, grain, hay, and straw; and wheat bran, flour, germ. 
middlings. cmd -:horts. Details of the method are available in 45885803.der (MRIDs 45885803 
and +5885Hi-l 1 

The petitiuncr has proposed the current HPLC:/UV enforcement method (DuPont Method AMR-
153-83, R,:v;,;inn 3. see below) as a confinnatory method for the HPLC data-collection method. 

A success lul I l V trial was conducted using samples of wheat straw fmiified with quizalofop-P 
ethyl and qumtlofop-P at 0.05 ppm (LOQ and proposed tolerance level), 0.10 ppm, :md 6.5 ppm 
each (MR I[) 4:i858504). No radio validation data were submitted for the method. Because the 
extraction pruccclures of the method are relatively rigorous, no radio validation data will be 
required tu St.pport the method. 

Enforcement method: The petit10ner has proposed the existing enforcement method,. 
"De1c11nination of Residues ofDPX-Y6202, DPX-Y6202 Acid, and DPX-Y6202 Acid 
Conjugate· in Soybeans and Soybeans Fractions" (DuPont Method AMR-153-83, Revision 3, 
January I')~ ' MRID 4032241 O; PPll 5F,252, 12118/87, G. Otakie), for the enforcement of 
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tolerances for ~uizalofop-P ethyl residues in/on barley, flax, sunflower, and wheat commodities. 
This method 111vo:ves extraction of samples, other than oil, with acetone and water acidified with 
glacial acct: c acid. Oil samples are mixed with hexane, and residues are extracted into 
acetonitrik. I he extracts are adjusted to pH 5 using base or buffer and then a mixture of~
glucosidase and Gellulase enzymes is used to convert any quizalofop conjugates to qmzalofop. 
Residues cf quizalofop ethyl and quizalofop arc then extracted from the aqueous phase using 
chlorofomi L.iquid chromatography is used to separate quizalofop from quizalofop ethyl, and 
quizalofop residues are methylated. Residues of quizalofop ethyl and quizalofop-methyl are 
dete1111ined bv HPLC/UV. The LOQ is 0.05 ppm. 

This rflethod has been validated by ACB and submitted to FDA for publication in PAM Vol. Il; 
however, the method was accepted for the soybean tolerance only. ACB noted that the 
complexity of the method may require an analyst to perform several practice mns. It was 
concluded that additional methodology development work would be necessary if tolerances were 
proposed for other crops (PP# 3F3252, 6/27/88,. G. Otakie). E.l. du Pont de l\emours has since 
sub1mttcd u different, less complex method, referred to as LAN-I. The method involves 
extraction cf 0:amples with acetonitrile/l '%acetic acid, hydrolysis of extracts with a mixture of 
cellulasc and ,:l-glucosidase, and further hydrolysis with esterase. Residues arc partitioned into 
acetonitrik'dichloromethane, concentrated, and transferred into acetonitrile and phosphate 
buffor. ArLr HPLC column cleanup, extracts are analyzed by HPLC/UV. The LO() is 0.05 ppm 
(PP;i 3F4:'.1•8, I". Griffith, 3/30195;). 

The LAN· I 111cthod was forwarded to ACB for PMV; ACB examined the method and identified 
several detici.:ncies which needed addressing before the PMV is finalized (D2 l 9639, 10/11 /95, 
F. Cinffithl 

No 1alidatl\JU data for the current enforcement method (AMR-153-83), or the newer method 
(LA \l-1 ). liah: been submitted for the crop commodities proposed in the current pet1tion. 

CondusiD11s. The submitted residue analytical method data are tentatively adequate to satisfy 
data requirement,. Because the petitioner did not include any validation data for barley, flax, 
sunflower, or wheat commodities analyzed using the current enforcement method (or newer 
method LA N-1 ), and because the extraction procedures of the data-collection methods differ 
significantly liom the extraction procedures of the existing enforcement method, HFD cannot 
conclude tilat 1he current enforcement method would be adequate for the enforcement of 
tolerance" !(,,. r;,sidues in/on barley, flax, sunflower. or wheat commodities. 

Sufficient dala have been submitted to support the use of the data-collection methods (SARS-98-
06 and Meth- 147), for enforcement purposes: therefore, the methods will be forwarded to ACB 
for l'MV. \Ive note that the ILV laboratory recommended some changes/clarifications to HPLC 
Method Si\RS-98-06. Unless ACB concludes differently, the modifications recommended by 
the IL V h>nratory will have to be worked into the method prior to its acceptance as a tolerance 
enforccmrnl method. 

We note t l:al the method descriptions did not address the issue of detem1ination of the S
cna11lion11:•·s if quizalofop ethyl and qui7.alofop. Because the KOH hydrolysis step would 
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conve11 both the R- and S-enantiomers of quizalofop ethyl and quizalofop acid to the 
intem1ediate ·\lleCHQ, all reported results for total quizalofop-P ethyl residues would include 
residues of both the R- and S-enantiomers of quizalofop ethyl and quizalofop acid. Both 
methods should be modified to include a statement addressing the inclusion of the S-·enantiomers 
in the method detennination, because the S-enantiomers are included in the tolerance expression 
for qmzalul(ip-P ethyl. 

860.1340 Residue Analytical Methods - Livestock Commodities 

Adequate rneihods are available for the enforcement of tolerances in livestock commodities (PP# 
3F3252, 6n7'X8, G. Otakie). A HPLCIUV Method (AMR-627-86, MRID 40322403) is 
available Ii •r •.ht: determination of residues of quizalofop ethyl, quizalofop, and quizalofop
methyl in l1vc:stock tissues. Another HPLC/UV Method (AMR-515-86, Revision A: MRID 
40322408) i:-; available for detem1ination of residues of quizalofop ethyl, quizalofop. and 
quizalofop methyl in milk. Methods AMR-627-86 and AMR-515-86 have undergone PMV and 
havl' been forwarded to FDA for publication in PAM Volume II. In addition., HPLCIUV 
Methods A!VlR-846-87 (MRlD 40322405), AMR-845-87 (MRID 40322409), and AMR-623-86 
(MRID 41H2.~404) are available ti:.1r the determination of residues of quizalofop ethyl, 
quizalofop. and quizalofop-methyl in livestock fat, cream, and eggs, respectively. M.ethods 
AMR-84(J-8;., AMR-845-87, and AMR-623-86 have been forwarded to FDA for publication in 
PAM Volumi~ ll as letter methods. The methods involve extraction of samples with acetonitrile, 
methanol., acidified acetone, or acidified acetone/hexane (depending on the matrix), treatment of 
the extract ""th enzymes (lipase and esterase) llo disassociate the fat and to converi residues of 
qui:calofop ethyl and quizalofop-methyl to quizalotop. Quizalofop residues are then partitioned 
inll> chl01ot(,m1 for analysis by HPLC/UV. Residue results are reported in terms ofresidues of 
quiLalofop. I he reported LOQs are 0.02 ppm for muscle and 0.05 ppm for liver, kidney, cream, 
and fat: ba":d nn validation data, the LOQ for egg and milk is 0.01 ppm. 

860.1360 \1ultiresidue Methods 

No multircs1due method data were submitted with the cmrent petition; however, multiresidue 
method data for quizalofop ethyl have been submitted previously. According to the Pesticide 
Analytical !\1anual (PAM) Volume 1, Appendix [] (FDA PESTDATA database dated I 0/99), 
quizalofop uhyl is completely recovered using Multiresidue Methods Section 302 (Luke 
Method; Pn"-o>::ol D). The database did not contain any infonnation pertaining to the recovery of 
quizalofr•p '' quizalofop-methyl using the multircsidue methods. 

Multiresici.uc method data for the metabolites of quizalofop-methyl and quizalofop should be 
submitted 

860.1380 Storage Stability 

The: storn)'.C ,Ju rations and conditiuns of samples from the barley, flax, sunflower., and wheat crop 
field trial md processing studies were submitted to support this petition (Table 4). 
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-
Table 4. Su 
Processing~ 

Matnx 

aunary of Storage Conditions and Interv:als of San1pJes from the Crop Field Trial and 
·;rudie:s. 

Barley, hay 

----
Barley, grai~ 

Barley, stra ~ 

Flax :;;ecd 

-
,, __ 

Sunllov·/tT, ~ t·cd 

--· 
Sunflower, n :cal ---
Sunflower, ,__: 

\Vheat. j~)r<'~ 

:1 --

Wheat, hay 

Wh{:al, grai ~ 

Vv'heal. strav 

\Vhe:iL pro .. :, 
conllnnditic: 

·---

' ·--
---" 
;':--\S('.(l 

-------

Storage Temp. 
('C) & l)urations 

-20 ± 5 
2.7-7.5 months 

1.5-6.7 months 

1.5-7.3 months 

-23 to -20 
1.2-1.9 months 

<(-16 
1.0-5. 7 months 

4.9 months 

I. I months 

-20 ± 5 
1. 7-7 .2 months 

1.9-6.8 months: 

1.1-4.2 months 

2.2-5.6 months 

<: -12 
< I. 0 month 

-
Intervals of Demonstrated Reference 

Storage Stability 

12.7 months for quizalofop-P ethyl and quizalofop-P 45885802.der 
inion frozen i.vheat forage and grain, and 11.2 rnot11ths 
for residue:3. in.Ion frozen vvheat hay and stra\v. 

-
48 and 36 rnonths fOr quizalofOp ethyI and 45089201.der 
quizalofop, respectively, in/on frozen soybean seed. 45089202.der 

48 and 36 months for quizalofop ethyl and 44967701.der 
quizalofop, respectively, iw'on frozen soybean seed; 44967702.der 
and 28 tnonths for quizalofop inion frozen cotton 
seed, nleaL and 011. 

-
12.7 months for quizalofop-·P ethyl and quizalofop-P 45885801.derJ 
i11ion frozen -wheat forage and grain, and 11.2 months 45885801.der3 
for residues in/on froz~~n \Vheat hay and straw. 

-
None required 4S885801.der3 

- -

Stor:.ige stability data for quizalofop ethyl and quizalofop in/on various matrices, including 
cotton and :·oyhcan commodities, have been submitted previously. Adequate storage stability 
data are avmlable for soybean seed indicating that residues of quizalofop ethyl and quizalofop 
are stable during up to 48 and 36 months, respectively, of frozen storage (PP# 5F3252, 12/18/87, 
G. Otak1e). Jn addition, data are available indicating that residues of quizalofop are relatively 
stable in/011 cotton seed, meal, and oil stored frozen for up to 28 months (PP# 3F4268 l/5H5720; 
022(121 5-: 7 , f. Griffith, 2/13/96). Since the parent ethyl ester hydrolyzes rapidly to qmzalofop 
aticr applicatirn1, HED concludes that separate storage stability data for guizalofop 
cthyliguiz:d1'lop-P ethyl in cotton commodities arc not necessary. 

Jn support t 'f the wheat and barlley crop field trials data submitted with this petition, 'Jissan 
Chemical Industries has submitted the results of storage stability studies with quizalofop-P ethyl 
and its acid metabolite quizalofop-P in wheat ma!Jices (45885801.der3). Separate untreated 
samples o·· ·,vheat forage, hay, grain, and straw were fortified with a standard of quizalofop-P 
ethyl or qui.utlofop-P at 2.5 ppm and placed in frozen storage at ca. -20 "C. Samples were 
analyzed f<,,- residues ofquizalofop-P ethyl and quizalofop-P at storage durations ofO, 32-39, 
and 341-3 S<i dar: using the HPLC method (Morse Method Meth-147). The results indicate that 
under these cunditions, residues of quizalofop-P ethyl and guizalofop-P are stable inion wheat 
foratc,e anc. :.;rai11 J(ir up to 12.7 months, wheat hay for up to 11.3 months, and wheat straw for up 
to 11.2 1n<'liths. 

Conc!usim:.>. Th'-' available storage stability data arc adequate to support the sample storage 
durn1ions. ind conditions from the submitted field tnals and/or processing studies on barley, flax, 
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sunflower, and wheat. The storage stability data for wheat commodities may be translated to 
support the ,to rage durations and conditions of samples rrom the barley crop field trials. The 
storage stal1!1ity data for soybean seed and cotton seed, meal, and oil may be translated to support 
the storage conditions and durations of samples from the flax and sunflower crop field trials and 
the sunflow,,:r processing study, Because samples of wheat processed commodities were stored 
frozen and analv;wd within one month of sample collection. supporting storage stability data are 
not needed. 

860.1400 Water, Fish, and Irrigated Crops 

There are n< · proposed uses that are relevant to this !,'ltideline topic. 

860. 1460 Food Handling 

There are 11<' rroposed uses that are relevant to this guideline topic. 

860.1480 MeaL Milk, Poultry, and Eggs 

There are sc\<:ral feedstuffs associated with the proposed uses of quizalofop-P ethyl; barley 
grain. hay, ;md 'traw; flax meal; sunflower meal; and wheat forage, grain, hay, straw. aspirated 
grain fractwn,., <ir,d milled byproducts. The maximum theoretical dietary burdens of quizalofop
r ethyl to livestock, considering both the proposed and registered uses of quizalofop-P ethyl, are 
presented rn I <1hk 5. 

A dairy calllc feeding study was submitted previously (PP# F3951, 12/18/87, G. Otakie, and PP# 
F395 l, 3/4192, J, Stokes), Jn the study, three groups of three lactating dairy cows (plus a control 
group) wer•: ted guizalofop ethyl ester at 0.1, 0.5, and 5.0 ppm in the diet for 28 consecutive 
dar. These kvels correspond to 0.04x, O. l 9x, and 1.9x the maximum theoretical dictary burden 
to beef and dairy cattle calculated above, Milk was collected daily, and a sub-sample was 
divided imc skim milk and cream. Two cows from each group were sacrificed after 28 days, and 
samples oi' raL skeletal muscle, liver, and kidney were collected and analyzed .. The remaining 
cow in each test group was used to measure depuration, and was sacrificed 7 days after dosing 
finished. '1 he methods used for analysis converted residues of quizalofop ethyl and quizalofop
methyl to quizalofop; therefore,. all reported residue results were expressed in tenns of 
quizalofop. {)rnzalofop residues in whole milk, skim milk, and cream from the control, and the 
0, 1- and O.'.'-pprn dose groups were <0.01 ppm (<0.05 ppm in cream), ln samples from the 5-
pprn dose t.rnup, guizalofop residues ranged 0.01-0.02 ppm in whole milk, reaching a plateau on 
the fourth dav ()f dosing. Quizalofop residues were found to partition into the cream samples 
from this group. with residues reaching plateaus of 0.26, 0.28, and 0.3 l ppm alter 2, 3, and 4 
weeks of d· 1s111g, respectively. Quizalofop residues were <0.02 ppm in skeletal musde, and 
<0.05 ppm m liver, kidney, and fat samples from all three dose groups, with the exception of one 
kidney sair.pkc from the 5-ppm dose group which had quizalofop residues of0.05 ppm, 
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Table 5. Calculali!'_n of Maximum Theoretical Dietary Burdens of Quizalofop-P ethyl Residues to Livestock. 

I ~~ I)ry Reconunended DJ etary o,0 [)iet I 
Matter 1 Tolerance (ppm) Contribution (ppm)2 

-·-~~---'---__,;.;;.'----'-~~·---'-~~~;;;.;..;.-""".:;;:;_~-'--'-~~~"'-'--'---! 

Feed.'ln1ff 

Beef Cattl<' 
Pea, fteld, vmc' ==3·-2-5--.--2-0----.-----3-.0-----.------2·-.4-C-I ----; 

Sunflower. meal 92 15 l.9 0.31 ----+-------+----------+------------! 
Wheat, grain__ _8_9 __ ~ __ 2_0 ___ ~ _____ 0_.o_s ____ -+-____ o,_.t_ll ___ ---1 

TOTALBllK.lJFN '.L70 
---------------------------~----·--------< Dairy Catih· 

~::flt:~~~-';,'::,1 ===i=.--~~----+--~-~---t------~-·~-----;lf-~---!-~.4-3 0_1 ___ -; 

Wheat gra~i_ ___ ===±._s_9 _ __, __ :_:c_1 __ __. ______ o._o_5 ____ +-· ____ o_._0_1 ----1 
TOTAL Bl m.DE N ?.72 

----------------------------'------·-----~ Poultry 

Sunf_lo_"_'e_r~·-·1e_,~~:===========1====9=2===--L~----~.:-_(5I·-=--= ·---L-9-----11-_---___ ',_•.',·_
4
0
7
3
5
5 Wheat. gra~-----------~-___ 8_9_ L :::=c=_ 0.05 . 

TO"! AL BURDF'f 0.510 
·---------------- ------! 

Swine 

Cann la, mc;;1---·--·--=====~===..,+~-·------8-=8=-==:====-J_)_··_-_-_-_--ft====~~====l=.)_--_-_-_-_-_-_-_-_""'ti--: __ ----------~=1.2=·2=5=======~ Sunflower. lllcal 92 20 l.9 0.380 ____ ,,_ .. 

Pea, field, -;,_-ed 90 ;>() 0.25 0.050 -
TOTAL BLRlJL'-l 0.655 

--------------------~------_.__ -----~ 1 Table I I C>PPTS 1Jmdchne 860. l 000) mcludmg planned rev1s10n for 2006. 
2. C"c,n1ribu1i.)11 :[1olcrance /~/o l)M] x 1~·~ diet) tOr beef and dairy cattle; contribution= ([tolerance] :~. ~1~ diet) for 
poul: ry and :->' \'i 1~ 

Conclusion. The available feeding study data indicate that the established tolerances for 
combined rc,idues of quizalofop ethyl and its metabolites quizalofop and quizalofop--methyl in 
the fot, mc:tL and meat byproducts of cattle, goat, hog, horse, and sheep at 0.05 ppm for fat and 
rnea1 byproducts and 0.02 ppm for meat are adequate and do not need to be revised based on the 
requested t;scs ,,f quizalofop-P ethyl. Based on whole milk residues being 0.02 ppm at I .9x 
feeding IC\ cl. <he established tolerance of 0.0 I ppm for milk is still adequate. A tolerance of 
0.05 ppm lia; been established for milk fat. The available data indicate that a revised tolerance is 
needed; ba,;ed un the maximum residues in milk of 0.02 ppm at a l.9x dosing rate and an 
assumed .': .'i '· concentration factor for milk fat, expected residues at a Ix dosing rate would be 
0.2'i ppm. hcrcfore, a revised milk fat tolerance of0.25 ppm is needed. 

A poultry teedmg study has been submitted and reviewed (PP# F3951, 12118/87, G. Otakie). 
Three group:; of 20 hens per group (plus one control group) were dosed with quizalofop ethyl at 
0.1. 0.5, and 'i ppm in the diet for 28 consecutive days: each dose group was subdivided into four 
subsets of 11' c· birds each. These levels correspond to 0.20x, l x, and I Ox the maximum 
thcoret1cal dietary burden calc11latcd above. Eggs were collected daily. After 28 days, 15 of the 
hem: in cnch !c't group were sacrificed, and samples of fat, liver, kidney, breast and thigh 
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muscles were ~ollected and analyzed; tissues from each test group subset were pooled prior to 
analysis. The remaining five hens in each test group were used to measure depuration, and were 
sacrificed 7 days after dosing finished. The methods used for analysis converted residues of 
quizalofop dhyl and quizalofop-methyl to quizalofop; therefore, all reported residue results were 
expressed in terms of quizalofop. Quizalofop residues were <0.05 ppm in liver samples and 
<0.02 ppm in breast and thigh muscle smnples from all dose groups, and were <0.05 ppm in 
kidney and fat samples from the 0.1- and 0.5-ppm dose groups. In smnples from the 5-ppm dose 
group, qui;rnh1fr•p residues were 0.09 ppm in one pooled kidney sample, 0.05 and 0.06 ppm in 
two fat samples, and were <0.05 ppm in the other kidney and fat smnples. In eggs, residues were 
<0.02 ppm ill dtl samples from all dose groups with the exception of one sample from the 5-ppm 
dose group which had quantifiable residues at (1.()2 ppm. 

Conclusioil. lhe available feeding study data indicate that the established tolerances for 
combined residues of quizalofop ethyl and its metabolites quizalofop and quizalofop-methyl in 
egg ,1t 0.02 ppm and the fat, meat, and meat byproducts of poultry at 0.05 ppm for fat and meat 
byproduct'.; and 0.02 ppm for meat are adequate and do not need to be revised based on the 
requested Jses pf quizalofop-P ethyl. 

860.1500 Crop Field Trials 

4588,802.cki ill<ffle;) 
4508'!201 .du i I lil>.) 
4496 7r10 [ .d1·1 (\unJ11Jwer) 

4588)801.cln' !Wheat) 

To support th<. use of quizalofop-P ethyl (0.88 lb ai/gal EC formulation) on barley, Jlax, sunflower, 
and wheat. CJ 1ssan has submitted field trial data for these commodities. The results from these 
field trials ;,re discussed below and summarized in Table 6. We note that all crop field trials 
were conducted using a DuPom quizalofop-P ethyl product (Assure II; 0.88 lb ai/gal EC; EPA 
Reg. No. :: ';2 54 l ). The petitioner has stated that their product (Targa® herbicide; EPA Reg. No. 
33906-9) '" idrnt1cal in tenns offonnulation to the DuPont product. 

----·---- ----
Tahle 6. Summary of Residue Data from Crop Field Trials with Quizalofop-P ethyl. 
r--·---· 
(~rop n1atn\ fntal Applic. PHI Total Qmzalofop-P ethyl Residue L<,vels (ppm) 

Rate (days) ]] Min Max. HAJ'T I Median I Jv1ean Std. 
(lb ai/A) Dev. -

BARLEY (proposed rate~ 0.083 lb ai/A total application rate) 

l m 
Barley. 0 066-0.070 4g_219 )() <0.05 <ll.05 <0.05 <0.025 <0.025 0 
hay 

Bar!ey, grni'.1_ 0.066-0.070 90-255 50 <0.05 <IJ.05 <0.05 <0.02:5 <0.025 0 

Barley, straw _0.066-0.070 90-255 50 <0.05 <0.05 <0.05 <0.02:5 <0.025 0 - . 
Fl,:\X (proposl•d rate~'"· 0.165 lb ai/A total application rate, 70-day PHI) 

:~:.~---1-·0 161-0 164 I 70-74 I 8 I <IJ.05 I <IJ.05 I <0.05 I <oo:T~o25 0 

>-----·-l· 
SL"IFL0\1- ER (prnposed rate~ 0.124 lb ai/A total application rate, 60-day PHI) 

Sunil0wcr -·Io 120-0.124 I 606~l~~-I 0.14 I 132 I 1.31 I OA~I:'.)51 0.35 
:->ced f------------- '"" 
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-
Table 6. Summary of Residue Data from Crop Field Trials with Quizalofop-P ethyl. 

Crop rnalri> lTotal Applic. 
-

PHf Total Quizalofop-P ethyl Residue Levels (ppm) I Rate (days) n Min. Max. HAFT' Median l\1ean Std. 
(lb ail A) Dev. 

WHEAT (proposed rate= 0.083 lb ai/A total applicalion rate) 

Wh<O"'.· forage I ;1.065-0 073 21-209 64 <0.05 <0.05 <0.05 <0.02:5 <0.025 (I -
Whc.1c. J. '165-0.073 55-231 64 <0.05 <0.05 <0.05 <0.025 <11.025 (I 

hay t 
Wheat. gra1~1 0.065-0.073 90-272 64 <0.05 <0.05 <0.05 <0.025 <11.025 () 

Wheat. strav:.__i__:l.065-0.073 90-272 64 <0.05 <0.05 <0.05 <0.025 <0.025 () 
-.. 

l tlr\FT '"'J-!Jgh;;..;;t average field tnal result 

Nissan Chemical Industries, Ltd. has submitted field trial data for quizalofop-P ethyl on barley. 
A total of11vcnty··five trials were conducted in the U.S. and Canada during the 2001 and 2002 
growing scasun. The U.S. trials were conducted in Zones 1 (NY; 1 trial), 5 (KS and ND; 2 
triab), 7 ('<!:'.and ND; 2 trials), 9 (UT; 1 trial), JO (CA; 1 trial), and 11 (ID and WA; 2 trials). 
The Canadian trials were conducted in Zones 5 (0]';; l trial), SB (QC; I trial), 7 (SK; l trial), 7 A 
(AB: I trial). and 14 (AB, MB, and SK, 12 trials). The number and locations of field trials are in 
accordance with OPPTS Guideline 860.1500; we note that the number and locations are also in 
accordance with Pest Management Regulatory Agency (PMRA) Directive 98-02, Section 9. All 
trials were c;Pnducted on spring barley, except for one which was conducted on fall barley. 

At each test iucation, a single preplant broadcast application of a 0.88 lb ai/gal EC formulation of 
qui1.alofop P ethyl (Assure II; EPA Reg. No. 352-541) was made to the soil surface at-0.068 lb 
ai/A 1.0.8x ihc l'mposed maximwn seasonal rate) on or the day before planting. All a.pplications 
were made· using ground equipment in spray volumes of 5.0-20.5 gal/A, with an adjuvant 
(petroleurn-kised crop oil concentrate) added to the spray mixture. Samples ofbarley hay were 
harvested 4X- 2 I<) days after application and dried in the field for 1-12 days, and samples of 
ma1urc barit:v grain and straw were harvested 90-255 days after application. 

Samples of barley matrices were analyzed for residues of total quizalofop-P etbyl (quizalofop-P 
ethyl, quinlofop-P, and the S-enantiomers of these compounds) using an HPLC method, Morse 
Method Meth-l 47. The method has been validated in conjunction with the barley crop field 
trials and is adequate for data collection. The validated LOQ was 0.05 ppm, and the defined 
limit of detection (LOD) was 0.017 ppm for all barley matrices. Samples were ston!d frozen for 
up to - 7. 5 111 mths from collcc1tion to analysis, a duration supported by the available storage 
stability d.1k 

The results ,,fthc barley crop field trials are presented in Table 6. Residues of total qmzalofop-P 
cthv) were less than the method LOQ (<0.05 ppm) in/on all samples of barley hay harvested 48-
211) days :tlk,. application, and all samples of barley grain and straw harvested 90-255 days after 
apphcatii Jn. 
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No residue decline study was included in 1he submission; these data are not required because 
applicatior lo iiarley is to be made prior to crop emergence. 

The petitioner has submitted field trial data for quizalofop-P ethyl on flax seed. Four trials were 
conducted in Zones 5 (MN and ND; 2 trials) and 7 (ND; 2 trials) during the 1999 growing 
season. The number and locations of field trials are not in accordance with OPPTS Guideline 
860.1500; 2111 additional trial is recommended in Zone 7. 

At each test lo call on, two postemergence broadcast applications of a 0.88 lb ail gal EC 
formulation ut°quizalofop-P ethyl (Assure II; EPA Reg. No. 352-541) were made at ···0.0806 lb 
ai/A1applicett10n with a 6- to 8-day RT!, for a total seasonal application rate of-0.161 lb ai/A 
(--1 x the proposed maximum seasonal rate). A II applications were made using ground equipment 
in spray volumes of-15-20 gal/A, with a non-ionic surfactant added to the spray mixture. 
Samples of flax seed were harvested 70-74 days after the last application. 

Samples of flax seed were analyzed for residues of total quizalofop-P ethyl (quizalofop-P ethyl, 
quizalofop·"I', and the S-enantiomers of these compounds) using an HPLC method, Method No. 
SARS-98-C{i lhe method has been validated in conjunction with the flax crop field trials and is 
adequate for Jata collection. The validated LOQ was 0.05 ppm. Samples were stored frozen for 
up to l .9 111011lhs from collection to analysis, a duration supported by the available storage 
stabilitv d<N1 

The result' or the flax field trials are reported in Table 6. Residues of total quizalofop-P ethyl 
were less t11a11 the method LOQ (<0.05 ppm) in/on all samples of flax seed harvested 70-74 days 
after appl:.<:aHln. 

No residue decline study was included in the submission; these data are not required because 
residues were nonquantifiable m/on samples collected at the proposed PHI. 

Nis>an Chemical Industries, Inc. has submitted field trial data for quizalofop-f' ethyl on 
suntlower seed. Eight trials were conducted in Zones S (KS, ND, and SD; 3 trials), 7 (ND and 
SD: 4 trials). and 8 (TX; I trial) during the 1998 growing season. The number and locations of 
field trials arc in accordance with OPPTS Guideline 860.1500 for sunflowers. An oilseed variety 
of sunflm1 er waii planted at all trial sites. except for the TX trial, which used a non-oilseed 
variety 

At each test location, two postemergence broadcast applications of a 0.88 lb ai/gal EC 
fonnulatir-n "rquizalofop-P ethyl (Assure tr; EPA Reg, No. 352-541) were rnadc with a 6- to 7-
day RTL !°he first application was made at C0.054 lb ai/A, and the second application was made 
at 0.06 7 lb .ti!A, for a total seasonal application rate of ~,O.J 21 lb ai/A (~, 1 x the proposed 
ma\.1muF1 s,:asunal rate). All applications were made using ground equipment in spray volumes 
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of~ 1 0-21 g.1LA. with an adjuvant (non-ionic surfactant or petroleum oil) adde:d to the spray 
mixture. 5-a11q1k5 of mature sunflower seed were harvested 60-6 l days after the last application. 

Samples of sunflower seed were analyzed for residues of total quizalofop-P ethyl (quizalofop-P 
ethyl, quizaiofop-P, and the S-enantiomers of these compounds) using HPLC methods, Method 
No. XAM-38 and Method No. SARS-98-06. The methods were validated in conjunction with 
the sunflower field trials and are adequate for data collection. The validated LOQ was ll.05 ppm. 
Samples were stored frozen for up to 4 . .5 months from collection to analysis, a duration 
supported by the available storage stability data. 

The result; of the sunflower field trials are reported in Table 6. Residues of total quizalofop-P 
ethyl were O. I 4-1.32 ppm in/on sunflower seed harvested 60-6 l days following two 
postemergencc broadcast applications of the 0.88 lb ai/gal EC fonnulation at a total rate of 
0.120-0.12'' lh ai/A. 

No residue decline studies were included in the submission. Because the applications are made 
during flowcnng, a residue decline study is required. 

The petitiomT ha; submitted field trial data for quizalofop-P ethyl on wheat. A total ofthirty
two trials ,1,ere c:onducted in the U.S. and Canada during the 2001 and 2002 growing season. 
The U.S. tnals W(!re conducted in Zones 2 (NC: 1 trial), 4 (AR; l trial), 5 (KS, NE, and ND; 3 
trials), 6 (OK and TX: 3 trials), 7 (ND, NE, andl SD: 3 trials), 8 (KS and TX; 3 trials), and 11 
(ID: I trial J. The Canadian trials were conducted in Zones 5 (ON; 2 trials), 7 (AB and SK; 2 
trials), 7/\. (Al3: :. trials). and 14 (AB. MB, and SK: 10 trials). Nine trials were conducted on 
winter whc·ai, and the remainder were conductc:d on spring wheat. The number and locations of 
field trial> arc in accordance with OPPTS Guideline 860.1500; we note that the number and 
locations '"e 1hc· in accordance with PMRA Directive 98--02, Section 9. 

At each te>.t location, a single preplant broadcast application of a 0.88 lb ai/gal EC fonnulation of 
qui>calofop--P dl1yl (Assure 11: EPA Reg. No. 3:52-541) was made to the soil surface at -0.068 lb 
ai/ A (0.8x the proposed maximum seasonal rate), on or the day before planting. All applications 
were made using ground equipment in spray volumes of 4.9-20.7 gal/A, with an adjuvant 
(petroleum -based crop oil concentrate) added to the spray mixture. Samples of wheat forage 
were harvcc-;tcd 21-209 days after application; samples of wheat hay were harvested 55-23 l days 
after appl1cat1on and dried in the field for 1-10 days; and samples of mature wheat grain and 
straw "e'"' h:irvested 90-272 days after application. 

Samples o ("heat matrices were analyzed for residues of total quizalofop-P ethyl ( quizalofop--P 
ethvl, quizakdcip-P, and the S-enantiomers of these compounds) using an HPLC method, Morse 
Method l'ikth-147. The method has been validated in conjunction with the wheat crop field trials 
and is adequc,te for data collection. The validated LOQ was 0.05 ppm, and the defined LOD was 
0.0 I: pprn k r all wheat matrices. Samples were stored frozen for up to ~"7.2 months from 
colkction tu :inalysis, a duration supported by the available storage stability data. 
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The results .,,f th,, wheat field trials are reported in Table 6. Residues of total quizalofop-P ethyl 
were less than the method LOQ (<0.05 ppm) inion all samples of wheat forage harvested 21-209 
days after applica1ion, wheat hay harvested 55-231 days after application, and wheat grain and 
straw harve·;ted 90-272 days after application. 

No residue decline study or aspirated grain fractions data were included in the submission. 
These data :Te mi1 required because application to wheat is to be made p1ior to crop emergence. 

Conclusion,. For barley and wheat, an adequate number of field trials were conducted in 
representative geographic regions, samples were analyzed using an adequate method, and the 
sample storage durations are supported by the available storage stability data. The available 
barley and wheat data are adequate and will support the use of a single preemergence application 
of quizalofop-1' ethyl (0.88 lb ai/gal EC formulation) at 0.068 lb ai/A; the proposed label should 
be amended to reflect this use pattern. The data also support the use of a petroleum-based crop 
oil c,111<.:emratc in the spray mix. The available data would support tolerances at the LOQ (0.05 
ppm) for tlw following commodities: barley grain, harley hay, barley straw, wheat forage, wheat 
t,>rai11, whea hav, and wheat straw. 

For flax. orcly four crop field trials were conducted; OPPTS 860.1500 requires a total of five field 
trials for tlcix However, because a field trial conducted at an exaggerated rate of5x to generate 
samples tl>r processing (see 860.1520 Processed Food and Feed) yielded nonquantifiable 
residues inl<ll1 llax seed samples, HED concludes that an additional crop field trial is not required 
to support the proposed use on flax. The available flax field trial data will support a maximum 
oftv,o apph:<itions ofquizalofop-P ethyl (0.88 lb ai/gal EC formulation) at -0.081 lb 
ai/ A' applicatrnn for a total seasonal application rate of ,.,0.161 lb ail A. The data suppori a 7-day 
RT!. a 70-d 1V PH I, and the use of a non-ionic surfactant in the spray mix. The data will support 
a tolerance 11 Ilic LOQ (0.05 ppm) for flax seed. 

For ;unJlowet, an adequate number of field trials were conducted in representative geographic 
regions; ho<.vc1cr, no residue decline data were included in the submission. Because application 
may be made when the plant is flowering and residues were readily quantifiable in harvested 
samples, a residue decline study should be submitted for sunflower. In the study, samples should 
be wllected at i lo 5 sampling times in addition to the requested PHI; the sampling times should 
all fall withrn the crop stage when harvesting could reasonably be expected to occur, should be 
appmximalcl•; equally spaced and .. where possible, should represent both sh01ter and longer PH!s 
than that re'~ '""tcd. 

The availal'ic sunflower data support the use of a maximum of two applications of quizalofop-P 
ethyl (0.8X lb aiigal EC fonnulation) at -0.054 lb ail A and-0.067 lb ai/A, for a total seasonal 
application rak of -0.121 lb ai/A. The data support a 7-day RT!, a 60-day PHI, and the use of an 
adjuvant (no1H1mic surfactant or petroleum oil) added to the spray mix. The data will support a 
tolernnce '' · I '!ppm for sunflower seed. 
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860.1520 Processed Food and Feed 

45089.:02.der r la.1 J 

44967702.der Sunflcwer) 
4588''~0lder i\Vheat) 

Nissan submitted a processing study with flax seed. In one trial conducted in MN, flax seed was 
harvested 'i'4 days following a single postemergence broadcast application of the 0.88 lb ai/gal 
EC fonnulation ofquizalofop-P ethyl (Assure ll; EPA Reg. No. 352-541) at 0.323 lb ail A (2x the 
proposed maximum seasonal rate) or 0.810 lb ai/A (5x). Flax seed treated at the highest 
application rate was chosen for the processing study. Residues of total quizalofop-P ethyl were 
less than the method LOQ (<0.05 ppm) inion flax seed treated at the exaggerated rat<: (5x the 
field trial application rate); therefore, RAC samples were not processed into meal. 

Samples of thx seed were analyzed for residues of total quizalofop-P ethyl (quizalofop-P ethyl, 
quizalofop-!', and the S-enantiomers of these compounds) using an HPLC method, Method No. 
SARS-98-li(1 The method has been validated in conjunction with flax crop field trials and the 
processing «tudy and is adequate for data collection. The validated LOQ was (l.05 ppm. 
Samples were stored frozen for up to 1.2 months from collection to analysis, a duration 
suppmtcd hv I he available storage stability data. 

Nissan subrrnlted a processing study with sunflower seed. In one trial conducted in ND in 1998, 
sunflower ,,,cd was harvested 60 days following a single postemergence broadcast application of 
the 0.88 lb <ll'gal EC formulation of quizalofop-P ethyl (Assure II; EPA Reg. No. 352-541) made 
at 0. I 21, 0. II> 2. or 0.604 lb ai/A (lx, 2x, and 5x the proposed maximum seasonal rate, 
respcctivelv) Sunflower seed treated at the highest application rate (5x) was chosen for the 
processing :;tudy. Sunflower seed was processe:d into meal and oil using simulated commercial 
proccssinf'. 11n)12.edures. 

Samples of sunflower seed, meal. and oil were analyzed for residues of total quizalofop-P ethyl 
(qui.calofop-1' ethyl, quizalofop-P, and the S-enantiomers of these compounds) using HPLC 
methods; Method No. XAM-38 was used for the analysis of oil samples and Method No. SARS-
98-U!i was :1sc:d for the analysis of seed and meal samples. The two methods are essentially the 
same:, and v,;cn: adequate for data collection based on acceptable concurrent method recovery 
data. The 1. al 1dated LOQ was 0.05 ppm for all matrices. Samples of seed, meal, and oil were 
stored frw.vn for up to 5.7 months .. 4.9 months. and l. l months, respectively, from collection to 
analvsis; the''·' durations are supported by the available storage stability data. 

Residues oi' total quizalofop-P ethyl were 2.45 ppm inion sunflower seeds treated at 5x. The 
processing data for meal and oil indicate that residues of total quizalofop-P ethyl may 
com:entrnlt: ,]ighdy in meal (1.2x average processing factor) but do not appear to concentrate in 
suntlowcr •·ii{-' O. l x average processing factor]•. 
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The reported processing factors do not exeeed the theoretical concentration factors for sunflower, 
4.5x for meal and 2.5x for oil (Tables 2 and 3 of OPPTS Guideline No. 860.1520). 

Nissan has :·:ubmitted a processing study with wheat. In one trial conducted in ID, wheat grain 
was harveskd JI 0 days following a single prep] ant broadcast application of the 0.88 lb ai/gal EC 
formulation ol"i.j11izalofop-P ethyl (Assure II; EPA Reg. No. 352-541) at 0.35 lb ai/A (Sx the 
proposed maximum seasonal rale). Bulk treated and untreated wheat grain samples were 
processed int" bran, flour, genn, middlings, and shorts using simulated commercial processing 
procedure> .. 

Samples or '\heat grain and its processed commodities (bran, flour, genn, middlings, and shorts) 
were analyzed for residues of total quizalofop-P ethyl (quizalofop-P ethyl, quizalofop-P, and the 
S-enantiomcr' of these compounds) using an HPLC method, Morse Method Meth-147. The 
method has been validated in conjunction with the wheat processing study and is adequate for 
data collectiP11. The validated LOQ was 0.05 ppm for wheat grain and its processed 
commodities. and the defined LOD was 0.017 ppm for all wheat matrices. Samples •lf grain 
were stored fr·ven for up to 1.7 months from collection to analysis, a duration supported by the 
available swr<lge stability data. Wheat processed commodities were stored frozen and analyzed 
within 27 ,fay:; of collection; therefore, supporting storage stability data are nN required. 

Residues (11 total quizalofop-P ethyl were less than the method LOQ (<0.05 ppm) inion wheat 
grain. Residues of total quizalofop-P ethyl were also less than the method LOQ in processed 
wheat bra11. ll•iur, germ, middlings, and shorts. Processing factors were not calculated. 

Condusio•1>. The submitted processing data arc adequate to satisfy data requirements. The data 
for wheat processed commodities may be translated to barley processed commodities. The 
processing data indicate that tolerances are not needed for the processed commodities of barley, 
flax. and whc<1t .. er for sunflower oil. 

The sunfl1•wcr processing data mdicate that total quizalofop-P ethyl residues concentrate in 
snntlower me.ti. Based on the average processing factor, l .2x, and the HAFT for sunflower 
seed. 1.31 pprn, expected residues in sunflower meal following treatment at ] :< would be 1.6 
ppm. Because th~ expected residues arc less than the recommended tolerance for sunflower 
seed. 1.9 prn:, :i tolerance for sunflower meal is not needed. 

860.1650 Submittal of Analytical Reference Standards 

Analytical 'iandards for quizalofop-P ethyl and metabolites quizalofop and quizalofop-P-methyl 
are curren'I v available in the National Pesticide Standards Repository (personal communication 
with Dalla> \\'nght, ACB, 2116.106). 
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860.1850 Confined Accumulation in Rotational Crops 

Adequate ,:onlined rotational crop studies were submitted previously. In the sludies, rotational 
crops of red beets, lettuce, wheat, peanuts, and cotton were planted 30 and 62 days following 
treatment ur the soil with [phenyl-14C]quizalofop ethyl and [quinoxaline-14C]quizalofop ethyl. 
Over 50% d' the residues in rotational crops were characterized and identified: the studies 
indicate that the: metabolic pathway in rotational crops is the same as for primary crops. Total 
quizalofop residues were 0.032-0.104 ppm in rotational crop commodities from the 30-day PBI 
and (I 045-C•.07 ! ppm in rotational crop commodities from the 62-day PBI. HED concluded that 
a 12(1-day PB I is needed for quizalofop-f' ethyl (D2 l 9672 and 0222000; 1126/96, F Griffith) 

860.1900 Field Accumulation in Rotational Crops 

Because th,· pl\lposed label includes a 120-day PBI . no field rotational crop studies are needed. 

860.1550 Proposed Tolerances 

The .A.gene·, has previously det·~m1ined that the ROC in plant commodities are quizalofop-P 
ethyl, its aud metabolite quizalofop-P, and the S-enant10111ers of both compounds, each 
expressed <1S quizalofop-P ethyl. The ROC in livestock commodities are quizalofop ethyl, 
quiza/ofop-1·ncthyl, and quizalofop, expressed as quizalofop. 

No Codex '.v1 I~ Ls have been established for residues of quizalofop ethyl. Canadian MRLs have 
been <:stab\ ishcd for residues of quizalofop ethyl and quizalofop in/on several commodities; flax 
is the only <:rop included in the subject petition with a Canadian MRL, at 0.05 ppm. No Mexican 
MRLs hav .. , hecfl established for any of the requested crops. An International Residue Limit 
statt" sheet i'· alt.1ched. 

A summa::v nf the recommended tolerances from the current petition is presented in Table 7. In 
the .1ccep1'tbk harlcy, flax, and wheat field trials conducted at Ix the maximum proposed rate (or 
Ix the rate the petitioner wishes to supp01i), total quizalofop-P ethyl residues (quizalofop-P 
ethyl. its at id metabolite quizalofop-P, and the S-enantiomers ofboth compounds) were below 
the LOQ t • 0.05 ppm) in/on all samples. These data indicate that the proposed tolerance of 0.05 
ppm for flax ';eed is adequate. The petitioner has proposed tolerances in/on "barley" and 
"wheat" at 0 •J5 ppm; separate tolerances in/on barley t,'fain, barley hay, barley straw, wheat 
forngc, wl1c;JI grain, wheat hay, and wheat straw should be proposed, each at 0.05 ppm. 

Quantifiable >.<>tal quizalofop-P ethyl residues were observed in/on all samples of sunflower seed; 
therd'ore, I hi:: tolerance spreadsheet was used to detennine the appropriate tolerance I eve!. Based 
on the calClllalions in the tolerance spreadsheet (Appendix !, Figure I-2), the appropriate 
tolerance 1,,, cl for sunflower seed is 1.9 ppm. slightly less than the proposed tolerance of 2.0 
ppm. 

The submitted processing study data indicate that tolerances are not needed for the processed 
commodities of barley, flax, and wheat, or for sunflower oil. Total quizalofop-P ethyl residues 
wci c fourn' In concentrate in suntlo\Ver meal, with an average processing factor of 1.2x. The 
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HAFT residues for sunflower seed were 1.31 ppm. Therefore, the maximum expected residues 
in sunflower meal would be 1.6 ppm. This value is less than the recommended tolerance for 
sunflower seed and therefore, a separate tolerance is not needed or sunflower meal. 

The proposed hik:rances should be revised to reflect the cmrect commodity definitions as 
specified in Tal1le 7. 

Based on 1esul1' from the available cattle feeding study and a calculated lx MTDB of2.72 ppm 
for dairy cmtle. the established tolerances for combined residues of quizalofop ethyl and its 
metabolites yuizalofop and quizalofop-methyl in the fat, meat, and meat byproducts of cattle, 
goat. hog, horse, and sheep at 0.05 ppm for fat and meat byproducts and 0.02 ppm for meat are 
adequate and do not need to be revised based on the requested uses. The established tolerance of 
0.01 ppm tiir milk is also adequate. A tolerance of0.05 ppm has been established for milk fat. 
The available data indicate that a revised tolerance is needed; based on the maximum residues in 
milk of 0.112 ppm at a 2x dosing rate and an assumed 25x concentration factor for milk fat, 
expected r•::sidu"s at a Ix dosing rate would be 0.25 ppm; therefore, a revised milk fat tolerance 
of 0 15 ppm "'needed. 

We note that I he rnrrent tolerance expression for livestock commodities, specified in 40 CFR 
~ 180.44 l (:l)t:) is for the combined residues of quizalofop, quizalofop ethyl, and quizalofop
methyl, alt expressed as quizalofop ethyl. Because the methods used for analysis of livestock 
commodities 1·cported results in terms of quizalofop and not in tenns of quizalofop ethyl, the 
tolerance •.:~P''"sion should be revised to specify: 

"Tolerances arc established for the combined residues of the herbicide quizalofop (2-[ 4-
( 6-chloroq<1i11oxalin-2-yl-oxy)phenoxy]propanoic acid), qmzalofop ethyl ( ethyl-2-[ 4-(6-
chloroquin< ix al in-2-yl-oxy)phenoxy ]propanoate), and quizalofop-methyl (methyl 2-[ 4-(6-
chk•roquin• JX ilin-2-yloxy)phenoxy]propanoatc)., all expressed as quizalofop, as follows:" 
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----·· 
·e Summary for Quizalofop-P ethyl. ·rable 7. Toleranc 

C~on1n1o<lit) 

I3arlcy 

Fla;.. s.eeds 

Sunflower, si.:eds 

CB l\o.: 
Subject 

From: 
To: 
Date: 
MR IDs: 

CB Nos.: 
Sub1ect: 

From: 
To: 
Date 
MR IDs: 

-

-

-
Proposed ·rolerance Recommended Tolerance Comments andl 

(ppm) (ppm) Correct Commodity lJ(finition 

0.05 Separate tolerances are needed for 
the following commodities: 

0.05 Barley, grain 

(J.05 Barley, hay 

0.05 Barley, stralv -----
O.OS 0.05 }'lcv~, seed 

2 .0 1.9 Suf1:flov.1er, seed 

0.CJ5 Separate tolerances are needed for 
the follo\\ring comn1oditics: 

0.05 Wheat, forage 

() 05 T¥heat, grain 

() 05 Wheat, hay 

()05 Wheat, straw -
0.05 (established I 0.25 Increased tole.ranee i,., needed to 

support increased dietary burden. --

1127 
PP# 5F3252 [RCB # 111:7]. DPX-Y6202 (Assure®) Herbicide on Cotton 
and Soybeans. Evaluation of Analytical Methodology and Residue Data 
(Accession Nos. 071529 and 073547). 
M. Firestone 
R. Taylor and Toxicology Branch 
9/25/85 
[Accession Nos. 073529 and 073547] 

2806, 2806, 2810, and 281 l 
PP# 5F3252/FOP # 6H5479 Quizalofop ethyl (Assure!El) on Soybeans. 
Amendment Dated August 3 l, 1987 
G. Otakie 
R. Taylor and Toxicology Branch 
12/18/8'.I 
40322401-40322413, 40336201. and 40337101 
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CB No.: 
Subject: 

From: 
To: 
Date. 
MRlDs: 

CB Nos.: 
Subject: 

From: 
To: 
Date 
MR IDs: 

DP Barco<ks· 
Subject: 

Frorn 
To: 
Date: 
MR IDs: 

DP Barcodc: 
Subject: 

From: 
To: 
Date: 
MRID: 

Summary of Analytical Chemistry and Residue Data D266204 

None 
PP# 3F3252/FAP # 61-!5479 Ethyl 2-[4-( 6-chloroquinoxalin-2-yl 
oxy)phcnoxy] Propanoate (Quizalofop ethyl) on Soybeans, Liver, and 
Milk - Results from EPA Method Validation Dated May 25, 1988 
G. Otakie 
R. Taylor 
6/27/88 
None 

5852 & 5853 
Quizalofop-P ethyl [D+ isomer]/ Assure@ II: DuPont registration proposal 
(LD. Noo. 352-LUE and 352-LUR; Record Nos. 250157 and 250158) 
W. Hazel 
R. Taylor 
3129190 
41224001 &41206101-41206!01 

0160972. & 0166083 
PP# 1 F395 I. Quizalofop ethyl ester in/on cottonseed. Evaluation of 
Analytical Method and Residue Data. CBTS #'s 7640, 7641, 8229. 
J. Stokes 
R. Taylor and Toxicology Branch 
314192 
41735401-41735403 & 4191980 I 

Dl8275J 
Quizalofop-P ethyl ester. Comparison of the Metabolism ofDPX-79376, 
the R Enantiomer, Optically Active Ingredient, and OPX-Y6202, the 
Racemic Mixture, in Soybeans. CB# 10606. 
J. Stokes 
R. Taylor 
7115/93 
42643201 
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DP Barcodc< 

Subj1Cct: 

From: 
To: 
Date: 
MR IDs: 

DP Barcodc 
Subject: 

From: 
To: 
Dated: 
MR!Ds: 

DP Barcock: 
Subject: 

From: 
To: 
Dated: 
MR IDs: 

DP Barcodt~>: 
Subject 

From: 
To: 
Dated: 
MRID: 

DI 96041, D 196043, 0205430, D205432, D206201, D206200, & 
D212620·-D212622 
PP# 3F4268 - Quizalofop-P ethyl Ester (Assure® ll) On The Legume 
Vegetables (Succulent Or Dried) And Foliage Of Legume Vegetables 
Crop Groups, Sugar beet Tops, Roots, Molasses, and Cottonseed. Review 
of Magnitude of the Residue Data and Residue Analytical Method and the 
February 22, 1995, Amendment. [CBTS #s 12699, 12700, 14060, 1406!, 
14148, 14149, and 15190-98] 
F. Griffith 
R. Taylor and J. Smith 
3/30/95 
42827501-42827509, 43314001, & 42439101 

D219639 
PP# 3F4268 - Quizalofop-P ethyl ester (Assure® II) on Legume 
Vegetables (Succulent or Dried) and Foliage of Legume Vegetables Crop 
Group, Sugar beet Tops, Roots, and Molasses, and Cottonseed. 
Evaluation of the Analytical Chemistry Laboratory Prereview of the 
Tolerance Method Validations for Quizalofop-P ethyl Ester. /_CBTS # 
16260] 
F. Griffith 
R. Taylor and D. Marlow 
10/J 1195 
4331400 I and 42927509 

D219672 and D222000 
PP# 5E4590 - Quizalofop-P ethyl ester (Assure® II) on Pineapples. 
Review of Magnitude of the Residue Data and Residue Analytical 
Method. [CBTS# 16279and 166811 
F. Grifiith 
H. Jamerson and K. Whitby 
1/26/96 
43782501 

D2202 I 5, 0220216, and 0220217 
PP# 3F4268/5H5720 - Quizalofop-P ethyl ester (Assure® JI) on the 
Legume Vegetables (Succulent or Dried) and Foliage of Legume 
Vegetables Crop Groups, Sugar beet Tops, Roots, Molasses, and 
Cottonseed. Review of the July 27, Sept., 22 and 26, 1995, Amendments. 
[CBTS #s 16400, 16401, and 16402]. 
F. Griffith 
R. Taylor and K. Whitb,, 
2113196 
43804101 
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DP Barcodc< 
Subject: 

From: 
To: 
Date: 
MRIDs: 

DP Barco,i..-: 
Sub.1cct: 
From. 
Date. 
MR IDs: 

DP Barcmk: 
Sub.1ect: 

Fro111: 
Date: 
'VIRIDs 

DP Harco;k: 
Subject· 

From: 
Date: 
MR IDs: 

DP BarCOL'·C:. 
Sub_1ect: 
From: 
Date: 
MR IDs: 

DP Barcoclc 
Subject: 
From: 
Date 
MR.IDs: 

DP Barcode D220476, 0220478, and 0220480 
PP# 5F4545/FAP 11 6H5737 - Quizalofop-P ethyl Ester (Assure@ 11) on 
the Foliage Of Legume Vegetables (Except Soybeans) Crop Group, 
Canola And Canola Processed Commodities. Review of Magnitude of the 
Residue Data and Residue Analytical Method. [CBTS #s 16392. 16393, 
and 16394] 
F. Griffith 
R. Taylor and K. Whitby 
2/21/96 
43695701 and 436lJ5702 

DP Barcode D3 l 0869 
44967701.der: Quizalofop-P ethvl: Crop Field Trial - Sunflower. 
S. Oonnithan 
6113106 
44967701 

DP Barcode 0310869 
44967702.der: Quizalofop-P ethyl: Processed Food and Feed -
Sunflower. 
S. Oonnithan 
6/13/06 
44967702 

DP Barcode D3 l 0869 
44967703.der: Quizalofop-P ethyl: Residue Analytical Method -
Sunflower Seed, Meal and Oil. 
S. Oonnithan 
6/13/06 
44967703 and 4496 7704 

DP Barcode D310869 
45089201.der: Quizalofop-P ethyl: Crop Field Trial - Flax. 
S. Oonnithan 
6/13/06 
45089201 

DP Barcode D3 l 0869 
45089202.cler: Quizalofop-P ethyl: Processed Food and. Feed - Flax. 
S. Oonnithan 
6113/06 
45089202 
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DP Barcoclc: 
Subject: 
From: 
Date: 
MR!Ds: 

DP Barcork·: 

Subject: 
from 
Date. 
MR IDs: 

DP Barcodc: 
Subject: 

Fro111: 
Date: 
MR!Ds 

DP Barcodc 
Subiect: 
From: 
Dak: 
MR IDs: 

DP Barcouc 
Subiect: 

From: 
Date: 
MR IDs: 

DP Barcode D3 l 0869 
4588580 l .derl: Quizalofop-P ethyl: Crop Field Trial - Wheat. 
S. Oonni1:han 
6/13/06 
45885801 

DP Barcode 03 l 0869 
45885801.der2: Qui~alofop-P ethyl: Processed Food and Feed -·Wheat. 
S. Oonni than 
6/13/06 
45885801 

DP Barcode D3!0869 
45885801.der3: Quizalofop-P ethyl: Storage Stability - Wheat 
Commodities. 
S. Oonnithan 
6/13/06 
45885801 

DP Barcode D310869 
45885802.der: Quizalofop-P ethyl: Crop Field Trials - Barley. 
S. Oonnithan 
6/13/06 
45885802 

DP Barcode D310869 
45885803.der: Quizalofop-P ethyl: Residue Analytical Method .. -Alfalfa, 
Barley, and Wheat Commodities. 
S. Oonnithan 
6/13/06 
45885803 and 45885804 

MR IDs suhrnitted with this petition, but not reviewed: 

44967705 . \.)uizalofop-P ethyl FQPA Supplemental Information Document:, (Pursuant to PR 
No11cc 91. i ), November 4, 1999. 23 pp. 

4508920:: - Quizalofop-P ethyl FQPA Supplemental lnfmmation Document:, (Pursuant to PR 
Nm1ce 97. l ). April 5, 2000, 22 pp. 

Attachment:; 
International Residue Limit Status sheet 
Appendix ! Tolerance Assessment Calculations 
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INTERNATIONAL 
--

n-1c: 
4-((6-

Chc1nical !'<a 
ethyl(R) (2 
chkiroqulni >-\ 

yl)oxy1phe1h 
propanoate 

ai:n-)-
l:X~ ) 

Common Name: 
Quizalofop-P ethyl 

· (i\1aximum Residue Limits) Codex Statu~ 

X No C'odt·:-. 
9 Nn Codex 
requested 

proposal step 6 or above 
prnpc·sal step 6 or above for the crop~ 

Residue defi ui11cm (step 8/CXL): NIA 

-== 
Crop (s) MRL (mg/kg) 

--·--
----

---·--

-
----·-· 

= 
Lini its for ( a ' n.:t~LL 

9 1\' o L1111i t ~-
9 N1) Lin1its 

-

J>1r rhe crops requested ---
ni'iun: ethyl (RS) 2-[4··(6-
·a in-2-yloxy) phenoxy] propionate, 
'acid metabolites of(RS)2-[4-(6· 

RESIDUE LIMIT STATlJS 
X Proposed tolerance Date: 02/16/06 

9 Reevaluated tolerance 
9 Other 

-
u S. l'olerances 

-
Petition Number: PP# OF6076 
DP Barcode: D310869 
Other Identifier: Decision 210762 

-
Revie\ver/Branch: RAB2/ C. Swartz 

Residue definition: quizalofop-P ethyl ester and its acid 
n1etabolite quizalofop-P and the S-enantiomers of both 
the ester and the acid, all expressed as qulza1ofop-P 
ethyl ester 

Crop(s) Tolerance (ppm) 

Barley 0.05 

Flax seeds 0.05 
-

Sunflower_ seeds 2.0 

Wheat 0.05 .. 

-
Li1nits for Mexico ----·-
9 No Limits 
x No Lin1its for the crops requested 

-----
Residue definition: quizalofop-P ethyl Rc1'id11e dcfi 

chl1.)roquint1'\ 
including : Ii~ 
chL)roqui11ux 
expressed a:.; 

[MRLs for tl 

·;1ii11-2-yloxy) phenoxy]propanoic acid. all 
q~11zalofop ethyl 

ic requested crops only] 

Crop(s) MRL (mglkg) 
--·-·-· 

Flax 
-----·--

Notes/Spe'-· :a 
S Funk o:· I 

·----
·------

-------

! 1n'.'.tructions: 
-- 2(106. 
-----

0 05 

Crop(s) MRL (mg/kg) 

-- -· 
-
-

___ ....__ -

----·-
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Appendix I, Tolerance Assessment Calculations. 

The dataset used to establish a tolerance for quizalofop-P ethyl on sunflower seed consisted of 
field trial data representing application rates of0.121 lb ai/A (two applications at 0.054 and 
0.067 lb ai/,\) with a 60-day PHI. As specified by the Guidance for Setting Pesticide Tolerances 
Based 011 F1t'id Trial Data SOP, the field trial application rates and PHls are within 25% of the 
maximum Libel application rate and minimum label PHJ, respectively. The residues values used 
to calculate the 1olerance are provided in Table 1-1. Residue values represent combined residues 
of quizalol( 1p-f' ethyl, quizalofop-P, and the S cnantiomers of quizalofop ethyl and quizalofop. 
All 16 field tnal sample results were above the LO(). 

The quizai(lfop-lP ethyl-sunflower seed dataset was entered into the tolerance spreadsheet. 
Visual insp•:CI ion of the lognonnal probability plot (Figure l-1) provided in the spreadsheet 
indicates tint the dataset is reasonably lognormal. The result from the approximate Shapiro
Francia tes statistic (Figure l-2) confinned that the assumption oflog-nonnality should not be 
rejected. 

Since the li.cld trial data for quizalofop-P ethyl on sunflower seed represent a large dataset (i.e., 
more than J 5 samples) and are reasonably lognonnal, the minimum of the 95% upper confidence 
limit (UC! 1 on the 95th percentile and the point estimate of the 991h percentile should be selected 
as the tolerancLo value. Using the rounding procedure as outlined in the Guidance.for Setting 
l'es/icide l •J/cmnces Based 011 Field Thal Data SOP, the 95% UCL on the 95th percentile rounds 
to the valm: I .'I ppm and the point estimate of the 991h percentile rounds to the value 2.5 ppm 
(Figure 1-21. Because the 1.9-ppm value was the minimum value, 1.9 ppm is the rt'commended 
tolerance i._,, d !"or quizalofop-P ethyl on sunflower seed. 
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-· 
Table 1-1. Residue data used to calculate tolerance for 

quizalofop-P ethyl in/on sunflower seed. 
~-·~--·-· 

Total Quizalofop-P ethyl Residues ({total ofR and S 
Crop enantiomers of quizalofop ethyl and quizalofop; ppm) 

Sunflower sfc.d 
~-·-~--- -------

0.550 

0.640 

0.350 

0.530 

0230 

0.250 -
0.600 

0.610 

lU40 

0.430 

0370 

0380 

0.140 -
ll .150 -
1.300 

I .320 
L---------._-~---- ·- -
Regulator: EPA 

-· 
Chen1ical: Quizalofop-P ethyl 

-···--·· 
Crop: Sunflower seed 

PHI 60 days -- -
App. Rate: 0.121 lb ai/A ----. 
Subn1itter: Nissan Che1nical lndust1ies, Ltd. 

MRID Citat1•11!· MRID 4496770 I 
·------
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Figure 1-1. Lognormal probability plot of quizalofop-P ethyl field trial data for 
~unflower seed. 

Lognormal Probability Plot 

•EPA Quizalofop-P-ethyl Sunflc•we:c seed 60 dayB 0 .121 lb ai/A Nissan Chemical Industries1 Ltd. 
MRID 4496"17C1 

= (1_6_,f-8,, - IJ.H674 

I- 2 ~ (. 'JE I. 

H(I 'JLI 'JS 'IB 'J9 9-l _ 9 

Percenti;_.~s 
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Figure 1-2. 

Sun1n1ary of /\nalytical Che1n1stry and Residue Data 0266204 

Tolerance spreadsheet summary of quizalofop-P ethyl field trial data for 
'unflower seed. 

Regulator: F,PA 
Chemical: Qu~ za] c·fop- P- ethyl 

Crop: 
PHI: 

App. Rate: 

~-:-inflower seed 
i=,:·, d,eiys 

-.12_1 "'}) ai.IA 
Submitter: C_"lemical Jr,dustrics, Ltd. 

MRID Citation: ;vr::;:JJ) 44?67701 

IH 16 
min: :1. 14 
max: .3::0 

median,; r1. 4-l 
average: .51 

9Sth Percentile 99th Percentile 99.9th Percentile 
eto 1.1 1.6 ·._. 4 

Normal (J_,4, (----) 
--·-Eu Met od I -----, -3----r8'"7]";,;y0[i'~c:'i'!'!C'lf;fj----,31:.5s-

Log Norm.il (2 .. 51 (---} 
----E'".O°"M~e7t~h-o~d~I;I--+------·-----~--------~-----~---~~--

Distribution-Free 
,a :t. orn1a e 

='°"'µ=+>'3~cr""""'--+--------------··-OPLMedian95th 

•Ap=pr~o~x~i~=te~-+---------

Shapiro-Francia p--va}_,J(~ 

Normality Test 

.,,1Jld y01J like t.he a.n--YJe ;O]ufs 
,.1inderi? (Y 01 ".J)-'-' 

I)') 

1.6 

3.0 

0. 96.17 

y 

Page 3 8 of .18 
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t)u1zalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd.133906 
PACO 7.2.1, 7.2.2, and 7.2.3/0PPTS 860.1340/0ECD JJA 4.2.5, 4.2.6 and 4.3 

·---~i~~~~id~te Analytical Method-Sunflower Seed, Meal. and ()il 

Primary Evaluator S. Oonnithan, Biologist 
Registration Action Branch 2 
Health Effects Division (7509 P) 

s:-~:~µ 
---

Date: June 13, 2006 

~"° Peer Rev1°c\\ er William Drew, Environmental Sc_·i_,_en_t_is_t __ W ___ Y~ Date: June l 3, 2006 
Registration Action Branch 2 
Health Effects Division (7509 P) 

---·-·-~---··-------- ----- ---------

This Data !'valuation Record (DER) was origmally prepared under contract by Dynamac 
Corporation (2275 Research Boulevard, Suite 300; Rockville, MD 20850). The DER has been 
reviewed hv the Health Effects Division (HED) and revised to reflect cu!Tent Office of Pesticide 
Programs (OPP'; policies. 

STUDY REPORTS 

449fl 7703 Hofon, J .; Keller, G. ( 1999) Analytical Method for the Detem1ination of Residues of 
Quizalofop-i'-Fthyl and Quizalofop-P m Sunflower Seed, Meal and Oil: Lab Project Number: 
SAR S-98-!l(i Unpublished study prepared by Stewart Agricultural Research Services, Inc. 43 p. 

44967704 Debcvc, W.; Jablonski, J. (1999) Independent Laboratory Validation of the Method 
for the Determination ofQuizalofop-P-Ethyl and Quizalofop-P in Sunflower Seeds: Lab Project 
Number: (11)7840-1: SARS-98-06: 007840-0. Unpublished study prepared by Ricerca, Inc. 125 p. 

EXECUTIVE SUMMARY 

Nissan Chemical Industries, Ltd. has submitted a analytical method description and validation 
data for a data collection method, Method No. SARS-98-06, for the determination ofresidues of 
quizalofr,p-P-ethyl and its acid metabolite quizalofop-P in flax seed, sunflower seed, and 
sunflower processed commodities (meal and oil). This method, or an earlier version (Method 
No. XA!\·1-.lX ). was used to dete1T11ine residues of quizalofop-P-ethyl and qui.zalofop-P inion 
samples uf flax seed, sunflower seed, and sunflower processed commodities from the crop field 
trial and processing studies associated with the submission DJ I 0869. 

In this method, the samples are refluxed with methanolic potassium hydroxide (KOH) to convert 
qrnzalofrn1-P-ethyl and quizalofop-P residues to 2-methoxy-6-chloroquinoxaline (MeCHQ). The 
solution i:, acidified and partitioned with hexane to extract the MeCHQ, and the hexane fraction 
is cleaned up hy gel pe1T11eation chromatography (GPC). The extract is concentrated and 
redissolved 1n hexane for high performance liquid chromatography (HPLC) analysis with 
fluorescence detection. Results are converted to quizalofop-P-ethyl or quizalofop-P equivalents 
us111g a mnlccular weight conversion factor. We note that results are only converted to 
qui1.alof1 'I" I' equivalents for the purposes of calculating recovery in samples fortified with 

--·-------·-·- - --·-------
DI' Barco ck I l" l 0869/MRID Nos. 44967703 & 44967704 Page I of 11 
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_,l+I Quizalofop-P-ethyl/l 28709/Nissan Chemical Industries, Ltd./33906 
,,,_:,,.,. !. >ACU 7.21, 72.2, and 723/0PPTS 860.1340/0ECD HA 4.2.5, 4.2.6 and 4.3 

--~-~-.~~-:2'~!~~~. Analytical Method -·Sunflo:ver S~ed, Me_a~l,_a_nd_<_) __ il _______ _ 

quizalofop-P The validated limit of quantitation (LOQ) reported in the method is 0.05 ppm for 
all matrice·< 

Method validation data for HPLC Method No. SARS-98-06 demonstrated adequate method 
recoveries of qmzalofop-P-ethyl and quizalofop-P from sunflower seed, meal, and oil. 
Following frirtification of samples with each analyte at 0.05, 0.5, and 5.0 ppm, recoveries of 
quizalofop-P-dhyl and quizalofop-P averaged 79% and 87%, respectively, from sunflower seed, 
and 74% and :~7%, respectively, from sunflower meal. Recoveries of quizalofop-P-ethyl and 
quizalofop-P averaged 89% and 88%, respectively, from sunflower oil samples fortified with 
each analyk at 0.05 and 0.5 ppm. 

The fo1iifica1ion levels used in method validation are adequate to bracket expected residue 
levels; however. no validation data were provided for flax seed. Method validation data were 
included with the flax seed crop field trial study submitted in conjunction with 0310869; 
adequate recuvenes of quizalofop-P-ethyl and quizalofop-P were obtained from flax seed 
fortified with each analyte at 0.05 and 5.0 ppm. The method validation data are sufficiently 
representative: of the expected residue levels frw the flax and sunflower commodities included in 
the petition ,i,;sociated with D3 l 0869. 

The pctltillner has proposed the current HP LC/UV enforcement method (Dupont Method AMR-
153-83, Revision 3, January 1987: MRID 403224 l 0) as a confinnatory method for the HPLC 
data--collecti:m method. 

A successtul mdcpendent laboratory validation (Jl V) trial was conducted using smnples of 
sunflower 'ecd fortified with quizalofop-P-ethyl and quizalofop-P at 0.05 and 2.0 ppm each. 
The IL V laboratory recommended some minor changes to the method to improve clarity; it does 
not appear that the method has been modified to incorporate these recommendations. 

No radiovaliclation data were submitted for the method. Because the extraction proc:~dures of the 
method an· relatively rigorous, no radiovalidation data will be required to support the method. 

We note that the method description did not address the issue of determination of the S 
enantiomcrs of quizalofop-ethyl and quizalofop. Because the KOH hydrolysis step would 
convert b'ith the Rand S enantiomers of quizalofop-ethyl and quizalofop to MeCHQ, all 
reported results for total quizalofop-P-ethyl residues would include residues of both the Rand S 
enantiom•crs of quizalofop-ethyl and quizalofop. 

STUDY l).Y AIYER ACCEPTABILITY /DEFICIENCIES/CLARIFICATIONS 

Under the .:nndilions and parameters used in the study, the analytical method test data are 
tentatively classified as scientifically acccptablic. HPLC Method No. SARS-98-06 should be 
modified t" mcorporate the changes recommended by the ILV laboratory to improve the clarity 
of tile method 
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<)uizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
DACO 7.2.1, 7.2.2. and 7.2.3/0PPTS 860.1340/0ECD llA 4.2.5, 4.2.6 and 4.3 

______ J{cs1due Analytical Method -Sunflower Se~d, Meal, and Oil -------· 

The acccptabiiity of this study for regulatory purposes is addressed in the U. S EPA Residue 
Chemistry Summary Document, D3 l 0869. 

COMPLIANCJ<~ 

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality 
statements ··HTe provided. No deviations from regulatory requirements were reported. 

-·---- ----- -·---·---- ------------------
[)!' Barco<k D' 10869/MRID Nos. 44967703 & 44967704 Page 3 of 11 
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>)wzalofop-P-ethyl/128709/Nissan Chemical Jndustrics, Ltd./33906 
l>AC'C> 7.2.1, 7 .2.2, and 7.2.3/0PPTS 860. l 34010ECD !IA 4.2.5, 4.2.6 and 4.3 

_______ r~-~(!~le Analytical Method -·Sunflo\vcr Seed, M __ ea_l~, _an_d __ O_il _____ _ 

A. BACKGROUND INFORMATION 

Quizalofop-P-ethyl is a selective herbicide used for the control of annual, and perennial grasses 
in cropped, and non-cropped land areas, and is applied as preplant, preemergence, or 
postemergencc. Chemically, guizalofop-P-ethyl is a racemic mixture ofR and S enantiomcrs, 
and the R-cn~ntiomer is the pesticidally active isomer. The nomenclature and physicochcmical 
properties d quizalofop-P-ethyl are summarized in Tables A. l and A. 2. 

----- ----· 
TABLE A.I. Test Compound Nomenclature. ------
C:'he1nical ~.lru1_ n1re 0 

' ''L(") 00 r!lo~rn 
~ • ,..;; '- , CH, 

,/ N o" -
- -

Co1111non nan1t Quizalofop-P-elhyl - -
C~o1npany 1:\perirr1ental nan1e Not provided 

IUPAC nan1e ethyl (R)-2-[4-( ( 6-chloroquinoxalin-2-yl)ox y)phenoxy ]propanoate 

CAS name (2R)-2-[4-[(6-chloro-2-quinoxalinyl)oxy]phenoxy]propanoic acid, ethyl ester -
CAS regis~s nun'.1ber 100646-51-3 - -
End-use produ,c\ (EP) 0.88 lb/gal EC fommlation (EPA Reg. No. 33906-9) 

Che n1ical -~1 ru(tu:e 0 

Cl N 0 Jl "-C/"-,i( ~l ~ ---r OH 

-~~ . C::-- , :::,_._ CH, 
~ )'; 0 

- -
Co1nmon JEtn1e Quizalofop-1' - -
Cornpany _:xperirnental name Not provided -
IUP 1\C: naruc (R)-2 -[4-( ( 6-ch loroqumoxal in-2 -yl)oxy)phenox y ]propionic acid -
C,..\S na1nt: (2R)-2-[ 4-[ (6-chloro-2-quinoxalinyl)oxy ]phenoxy ]propanc:ic acid 

-
CAS regit-try uun1ber 94051-08-8 ----- -
End-use pn•du.:::_:QoP) Not applicable -
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Qu1zalofop-P-ethyl/1287091Nissan Chemical Industries, Lld./33906 
DA<\) 7 .2. J, 7.2.2, and 7.2.310PPTS 860.1340/0ECD IIA 4.2.5, 4.2.6 and 4.3 

_____ Rc>~~ue Analytical Method -Sunflower Seed, Meal, and Oil 
~-~---------------

TABLE A. ., :Physicochemical Properties of the Technical Grade Test Compound Quizalofop-P-Ethyl. ... 
Paran1eter 

Melting poi 

pH 

nt 

1hty 
-·-

Density 

Water solub 

Solvent soh :bilitv 

ur~ 

1 constant, pKa 

Vapor pre~~ 

Dis~ociatin1 

Octanol/wa1 

UV, visible 

_er partition coefficient 

,'.1bsorption spectrum 

Value 

76.0-77.0 °C (pure form) 

6.6 (I% aqueous slurry) 

1.35 g/cm3 at 20 "C (pure form) 

0.4 ppm (20 "C:) 

Q/L at 20 °C 
acetone 650 
benzene 680 
carbon disulfide 660 
chloroform 1350 
cyclohexanone 440 
dichloromethane 1970 
dimethyl sulfoxidc 200 
ethanol 22 
n-hexane 5 
inethant)l 22 
tetrahydrofuran 1160 
loluenc 430 
xylene 360 

8.3 x 10 "1 
mm Hg (20 "C) 

Not applicable 

log Pow 4.66 

Not available 

B. :vIATERIALS AND METHODS 

B.l. Daila-Gathcring Method 

Reference 

CB Nos. 5852 & 5853, 
3/29190, W. f!azel 

-
-----

A method description and validation data have been submitted for a data-gathering method, 
HPLC Me1hod No. SARS-98-06, used to detennine quizalofop-P-ethyl and quizalofop-P 
residues in !lax seed, sunflower seed, and sunflower processed commodities (meal and oil). The 
HPLC method 1s entitled "Analytical Method for the Detennination of Residues ofQuizalofop
P-Ethyl and Uuizalofop-P in Sunflower Seed, Meal and Oil." 

This method 1s a modification of an HPLC method developed by Xenos Laboratories (Method 
No. XAM-38) and it differs from the Xenos method in the amounts of reagents and solvents used 
for extraction and the amount of eluate collect<:d in the column cleanup. These modifications 
were made to allow for detennination of a larger range of concentrations of the analyte in 
samples of sunflower seed and meal. Both these HPLC Methods (No. XAM-38 and SARS-98-
06) were used to determine residues of quizalofop-P-ethyl and quizalofop-P in/on the sunflower 
seed and Jlax s.:cd crop field trials: and sunflower meal and oil from the sunflower processing 
stud:i ass<'<.Wtcd with D3 J 0869. 

DP Clarcodc 'l i 111:169/MRID Nos. 44967703 & 44967704 
---------------·---·l'age 5 ,;fj) 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142437 - Page 44 of 136 

Quizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
DACO 7.2.1, 7.2.2, and 7.".3/0PPTS 860.1340/0ECD IIA 4.2.5, 4.2.6 and4.3 

________ l!e>idue Analytical Method --Sunflower Seed. Meal, and C __ >_il ____________________ _ 

B.1.1. Principle of the Method: 

Brietly, the samples are refluxed with methanolic KOH to convert quizalofop--P-ethyl and 
quizalofop-P residues to MeCHQ (see the structure below). The solution is acidified and 
partitioned with hexane to extract the MeCHQ, and the hexane fraction is cleaned up by GPC. 
The extract is concentrated and redissolved in hexane for HPLC analysis with fluorescence 
detection. Results are converted to quizalofop-P-ethyl or quizalofop-P equivalents using a 
molecular weight conversion factor. We note that results would only be converted to quizalofop
p equivalents for the purposes of calculating recovery in samples fortified with quizalofop-P. A 
summary 11fthe Method No. SARS-98-06 is provided in Table B.1.1. 

Structur<· of MeCHQ: 

-
TABLE B.1.1. Summary Parameters for the Analytical Method Used for the Quantitation of Quizalofop-

P-Ethyl and Qui.zalofop-P Residue" in Sunflower Seed, Meal, and Oil~ 

Method JD 

Analytes 

Ex traction 
solvent'tc( h11iq1H 

C~leanup SlP1tegiL 'S 

Ins~ru1ner t:f)\:h'C tor 

Standardi1.atir'D r n•othod 

Stability 1•1' std c-;o Jutions 

SARS-98-06 -
Quizalofop-P-ethyl, qmzalofop-P, and the S enantiomers 

Homogenized samples arc refluxed in I N methanolic KOH for 1.5 h. V/ater and 
saturated sodium chloride solution are added, and the mixture ls acidified to pH 2.0 
using concentrated hydrochloric acid. The extract is partitioned with hexane (2x ), 
and the hexane phase is dried \.\1ith sodiu1n sulfate and then concentrated to near 
dryness after the addition of 2{~0 diethylene glycol in acetone. The residues are 
redissolved in cyclohexanc:ethyl acetate (85:15, v:v). -
The extract is cleaned up by GPC. using cyclohexane:ethyl acetate (85:15, v:v) to 
elute residues. 'fhe eluate is evaporated to dryness, after the addition of 2ry(, 
diethylene glycol in acetone, and redissolved in hexane: 

HPl,('. with fluorescence detection, using a silica colun1n and a mobile phase of 
methylene chloride:hcxane (80:20, v:v) The fluorescence detector uses an excitation 
setting of338 nm and an einission setting of 374 nm. 

Exten1al standardization, using calihration standards ofMeCllQ to generate a 
standard curve through linear regression. R.esults arc converte·d to quizalofop-P-ethyl 
or quizalofop-P equivale111ts using n1olecular weight conversion factors. 

Stock solutions of quizalofop-P-ethyJi quizalofop-P, and Me(~HQ arc to be stored in 
amber bottles at< -15 'C and to be prepared fresh every 3 months (MeCH()) or 6 
months (quizalofop-P-elhyl and quizalofop-P). Fortification and calibration solutions 
are to be stored at < 5 ='C and prepared fresh every month. -
14 minutes ----·· 

DP Barcod,- Ill 10869/MRID Nos. 44967703 & 44967704 Page 6 of 11 
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C.Jmzalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd.133906 
I lAC 0 7 2.1, 7.2.2, and 7.2.l/OPPTS 860.1340/0ECD JIA 4.2.5, 4.2.6 and 4.3 

_______ R_::<idue Analytical Method : Sunflower Seed, Meal, and Oil -----------

B,2, Enforcement Method 

The petitioner has not proposed the submitted data-collection method for enforcement purposes. 

C. RESULTS AND DISCUSSION 

C.l. Data-Gathering Method 

The charnctcristics of the data-gathering method is summarized in Table C. 1.2. 

-----
TABLE Cl.I. Recovery Results from Method \'aJidation of Sunflow,er Seed and Sunflower Processed 

Commodities using the Data-Gathering Analytical Method. 1 

-·-----
Matri'< Analytc Spikmg Recoveries Recovery(%) 

Level (ppm) ' Obtained(%) Mean SD3 cv' 
Su11tlo\~'er ~·°'·ed ; Quizalofop-P-ethyl 0.05 74, 76, 82 79 5 6 

0.5 73, 74,81 

5 80, 84, 86 -
Quizalofop-P 0.05 70, 90, 100 87 8 <) 

0.5 86, 89,91 

5 8.3, 86, 88 ----·-
Sunflower · ne~il Quizalofop-P-ethyl 0.05 66, 72, 74 74 4 6 

0.5 73, 75, 78 

5 73,74,81 -
Quizalofop-P 0.05 84, 102, 114 g7 13 15 

0.5 76, 76, 77 

5 83,84. 87 ----·--·----·-· 
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t)uiza•:ofop-P-ethyl/128709/Nissan Chemical Industries, Ltd.133906 
DACO 7.2.1, 7.2.2, and 7.2.3/0PPTS 860.1340/0ECD llA 4.2,5, 4.2.6 and 4.3 

_________ Re>idue Analytical Method --Sunflower S_eed, Meal, a_n_d_l_-)_il ____________ _ 

TABLE C J.L Recovery Results from Method Validation of Sunflower Seed and Sunflower Processed 
,____ ___ Commodities using the Data-Gathering Analytical Method. 1 

t\1atrix Analyte Spiking Recoveries Recovery(%) 
Level (ppm) 2 Obtained(%) 

~-

SD3 cv' Mean 

Sun1lo\ver nil Quizalofop-P-ethyl 0.05 80, 82, 98 89 10 II 

t Quizalofop-P 

0.5 81. 92, 103 

0.05 82,92,98 815 7 8 

I 0.5 78, 89, 90 
Standards \1-erc pi epared in aceton1tnle for qu1zalofop-P-ethyl solutions and 111 0.2 o/o acetic acid in acetonttrtle for 

quizalofop-1 1 <>oiutions. 
' Samples fortified at the 0.05- and 0.5-pprn level were analyzed using the procedures of Method No. XAM-38 
(i.e., using sniallt~r volu1nes of solvents and reagents and a smaller CiPC eluate fraction). San1ples fortified at the 5 
ppm level \\'ere analyzed using the procedures of SARS-98-0ll 
' Standard ,lt~Yiaiion 

(~c·efficien1 ,,r 1·ariation 

The method validation recoveries of quizalofop-P-ethyl and quizalofop-P using HPLC Method 
No. SJ\RS-98-06 were adequate from fortified samples of sunflower seed, meal, and oil (Table 
C.1.1 ). Following fortification of samples with each analyte at 0.05, 0.5, and 5.0 ppm, recoveries 
of quizalofop--P-ethyl and quizalofop-·P averaged 79% and 87%, respectively, from sunflower 
seed, and 7-~0 o and 87%, respectively, from sunflower meal. Recoveries of quizalofop-P-ethyl 
and quizalofop-P averaged 89% and 88%, respectively, from sunflower oil samples fmiified with 
each analy1e at 0.05 and 0.5 ppm. Low recovery of quizalofop-P-ethyl at 66'% was observed 
from one slmflower meal sample fo1iified at 0.05 ppm. We note that samples fortified at the 
0.05-- and U.5-ppm level were analyzed using the procedures of Method No. XAM-38 (i.e., using 
smaller vol umcs of solvents and reagents, and a smaller GPC eluate fraction). 
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<)uizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
DACC> 7 .2.1, 7.2.2, and 7.2 .. l/OPPTS 860.1340/0ECD llA 4.2.5, 4.2.6 and 4.3 

______ _Kcs'.'!~1e Analytical Method -Sunflower Seed, Meal, and_O_i_I ------------·------

------
TABLE C. 1.2. 

Analytes 

l:quip111cnt I!) 

I..irr,1t of qH<:1ntrtat 

Characteristics for the Data-Gathering Analytical Method Used for the Quantitation of 
quizalofop-P-Ethyl and Quizalofop-P Residues in Sunflower Seed, Meal, and Oil. 

Quizalofop-P-ethyl, quizalofop-P, and the S enantiomer:; 

Shimadzu HPLC system with Shimadzu RF-551 Fluorescence Hl'LC monitor; 
Phenomenex Maxsil 5 Silica column (250 x 4.6 mm); Alltech Adsorbosil silica 
guard column (5µ) -

ion (LOQ) ll.05 ppm for sunflower seeds meal and oil 
(determined as lowest fortification level with adequate recovery) 

Li1r11t of detvc11on (LOD) ·rhe LOD \Vas repoirted as 0.45 ug (lo\vest standard with a response at least 3x 
background); based on the calculation included in the submission, the reported 
value corresponds to --{L02 ppm. 

A.ccuracy/P rec~si( •ll Percent recoveries and coefficients of variance (C:Vs) indicate acceptable 
accuracy/precision at 0.05, 0.5, and 5.0 ppm for sunflower seed and n1ea1, and 
0.05 and 0.50 ppm for sunflower oil. Recovery ranges (and CV') from these 
matrices were 66-103% (6-11) for quizalofop-P-ethyl and 70-114% (8-15) for 
quizalofop-P. See Table C.1.1 above. -

Method [IL VJ An independent laboratory n1ethod validation (ILV) was. conducted to verify 
the reliability of method SABS-98-06 for the determination of quizalofop-P-
ethyl and quizalof°i)p-P in sunflower seed. The values obtained indicate that 
method SARS-98-06 is reliable; see Section C.3. -·---·-·---· 

T-1n1.:arity The method/detector response was linear (coefficient of detennlnation r2
= 

0.99627) within the range of0.015-0.125 ppm. 
----·-·--·-
Specificit: The control chromatogra1ns provided generally had no peaks above the 

chromatographic hackgroW1d, and the spiked sample chromatograrr1s 
contained only the analyte peak of interest. Peaks were well defined and 
sy1nn1etrical. ·rhe petitioner noted that if late eluting peaks are observed, rLln 
times between injections should be extended to 60 mln~~-

The forti1ication levels used in method validation are adequate to bracket expected residue 
levels; however, no validation data were provided for flax seed. Method validation data were 
included with the flax seed crop field trial study submitted in conjunction with D310869 (refer to 
the DER for MRID 45089201 ); adequate recoveries of quizalofop-P-ethyl and quizalofop-P were 
obtained trom flax seed fo11ifi·ed with each analyte at 0.05 and 5.0 ppm. The method validation 
data are sufliciently representative of the expected residue levels for the flax and sunflower 
con1mod·1t1e> included in the petition associated with D310869. 

The petitioner has proposed the cWTent HPLC/UV enforcement method (Dupont Method AMR-
153-83, Re\ 1sion 3, January 1987; MRID 40322410) as a confinnatory method for the HPLC 
data-coll ccti.rn method. 

The petit inner bas noted that although there were no indications of possible i,nterference in the 
validation and analysis of sunflower seed, meal, and oil, late eluting peaks were noticed. In these 
cases, the run times were extended to 60 minutes between injections. 

No radiornlidat1on data were submitted for the method. Because the extraction procedures of the 
method me relatively rigorous (reflux in I N KOH in methanol for 1.5 hours), no radiovalidation 
data will he required to support the method. 

------ ------------------
DP Barco.k 1) 1 IO:l691MRID Nos. 44967703 & 4496'.'704 Page 9 of 11 
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<)uizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
DAC'O 7.2.1, 7.2.2, and 7.2.3/0PPTS 860.134010ECD JIA 4.2.5, 4.2.6 and 4.3 

---------~?-~_i•!.~te Analytical Met11od --·Sunflo~ver Se~:d, I\1ea1, and Oil 

We note that the method description did not address the issue of determination of the S 
cnantiomers of quizalofop-ethyl and quizalofop. Because the KOH hydrolysis step would 
convert both the R and S enantiomers of quizalofop-ethyl and quizalofop to MeCHQ,. all 
reported rc"ults for total quizalofop-P-ethyl residues would include residues of both the Rand S 
enantiomer; ,,f quizalofop-ethyl and quizalofop. 

C.2.. Enforcement Method 

The petitio1ier has not proposed the submitted data-collection method for enforcement purposes. 

C,3. Independent Laboratory Validation 

An ILV (MRID 44967704) ofHPLC Method No. SARS--98-06 was conducted by Ricerca, Inc. 
(Pamesvilk OH) using samples of sunflower seed. 

Samples ,,1·untreated sunflower seed (untreated samples supplied by Texas A & M University) 
were homugenized in the presence of!iquid nitrogen and fortified with quizalofop-P-ethyl and 
quizalofop-P at 0.05 ppm (LOQ) and 2.0 ppm. Fo1iified and unfortified samples W<XC analyzed 
using HP l ( · Method No. SARS-98-06 as described in Table 8.1. l. The petitioner stated that 
sunflower seed was used for lLV because there are no significant differences in the method 
extraction analysis procedures for seed, 01l, or meal. 

The method was successfully validated on the first trial. The laboratory reported that the method 
was follo1vcd as written with minor modifications in the lype of equipment used and volume of 
standards prepared. Recoveries of guizalofop-P-ethyl and guizalofop-P from sunflower seed 
samples arc rcp01ted in Table C.3.1. Total guizalofop-P--ethyl and quizalofop-P residues were 
below the I nQ (<0.05 ppm) in/on two samples each oftmfortified sunflower seed. 

The laboratory reported that a sci of seven samples could be prepared by one person in 20 hours, 
with unatlendea analysis (using an autosampler) rcqmring 6 hours, and data calculations 
requinng 2 hours. The total time to complete analysis of a set of seven samples would be 3.5 
calendar day:; The ILV laboratory recommended some minor changes to the method to improve 
clarity. Ii d<Jcs not appear that the method has been modified to incorporate these 
rec:ornmcndat1ons. No critical steps were identified by the !LY laboratory. 

-- -
TABLE( .. '.1. Recovery Results Obtained by an Independent Laboratory Validation of the Data-

Collection Method (HPJX Method No. SARS-98-06) for the Determination of Quizalofop-

'------·-"--- P-Ethvl and Quizalofop-P Residues iu Sunflower Seed. 
f'd,,tri.>. Analyt<.: Spihing L.,;vel Rcci_>verics Obtained Recovery ('Yo) 

(ppm) ('%) Mt:an SD CV -
(:11:10ow<:1 ,<.',•ti Quizalofop-P-eth yl IJ.05 89, 91 92 3.4 3.7 

2.0 92, 97 -
Quizalofor-P (1.0S 79,88 87 6.6 7.6 

'--------·- 2.0 87,95 
·-- -

·------. - ·--- ------
rw Barodc ll' I 1J8691MRID Nos. 44967703 & 44%7704 Page IO of 11 
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()u;,alofop-P-ethyl/J 287091Nissan Chem1c,,1 Industnes, Ltd./33906 
IMCO 7.2.1. 7.2.2, and 7.2.3/0PPTS 860.1340/0ECD IIA 4.2.5, 4.2.6 and 4.3 

_______ l~~°'i~ue Analytical Method -Sunflower s.:<•d, Meal, and. C_)i_l ____ _ 

D. CONCLUSION 

Adequate method validation data have been submitted for HPLC Method No. SARS-98-06 for 
the determi1mion of residues ofquizalofop-P-ethyl and quizalofop-P in sunflower seed and 
processed commodities; the data are sufficiently representative of the expected residue levels for 
flax and su111lowcr commodities included in th<: petition associated with D310869. The method 
was also m.0d J(.ir data collection purposes for the analysis of flax seed samples from the flax 
field trial and processing studies associated with D3 l 0869; adequate method validation data were 
submitted for flax seed with the field trial study. 

The petitioner is not proposing the HPLC method (Method No. SARS-98-06) for enforcement 
purposes. :'1r1 radiovalidation data have been submitted for the method; however, radiova\idation 
data are n"I re4uired because the extraction procedures are rigorous. Adequate independent 
lab,,1·ator1 '.';!] idacion data have been submitted for the method using samples of sunflower seeds. 

E. REFERENCES 

None. 

F. DOCUMENT TRACKING 
Reviewer: S. Oonnithan 
Date: J unc 1 ; 2006 
Petition Number PP# OF6076 
EPA Reg '"" t.3906-9 
DP Barcodc D310869 
PC Cod<": 12f:709 
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()111,alofop P-ethyl/128709/Nissan Chemical Industries, Ltd.133906 
UACO 7.4.1/7.4.2/0PPTS 860.1500-0ECD llA 6.3.1, i\ 3.2, 6.3.3 and lIIA 8.3 I, 8 3 2, 8.3.3 
( rcop held Trial Sunflower 

--------- - - --- ---------------------- -------- ---- --------------·---
Primary I va!uator S. Oonnithan, Biologist ~-- Da1.'e: ·J. une !~., 20_ 6, . 

Registration Action Branch 2 ~ - f ) 
Health Effects Division (7509 P) ._) · l> t:rv'N '---f!v,,_,../ ------------===::.:c:..:.;;.:.c...:'-'-.==·""-='--'--'--------

William Drew, Environmental Scientist Date: June l 3, 2006 
Registration Action Brat1ch 2 / ~\ .. 
Health Effects Division (7509 P) W I ~td 

This Data fivaluation Record (DER) was originally prepared under contract by Dynamac 
Corporation (2215 Research Boulevard, Suite 300; Rockville, MD 20850. The DER has been 
reviewed l··y the Health Effects Division (HED) and revised to reflect current Office of Pesticide 
Programs (Ol'P) policies. 

STUDY REPORT: 

4490770 I 1 Iofon, J. (1999) Magnitude of Quizalofop-P-ethyl and Quizalofop-P Residues in the 
Raw Agrirnltural Commodity, Sunflower Seeds: Final Report: Lab Project Number: SARS-98-
03: 44963ft: 4-+:s:n. Unpublished study prepared by Stewart Agricultural Research Services, 
Inc., and ,\BC Laboratories, Inc. 166 p. 

EXECU1JVE SUMMARY: 

Nissan Chcnucal Industries, Ltd. has submitted field trial data for quizalofop-P-ethyl Otl 

sunflower seed. Eight trials were conducted in Zone 5(3), Zone 7(4), and Zone 8(1) comprising 
KS( l 1, ND! 4 ). SD(2), and TX(l) during the 1998 growing season. An oilseed variety of 
sunflower 'Vas planted at all trial sites, except for the TX trial, which used a non-oilseed variety. 

At each test location, two postemergcnce broadcast applications of a 0.88 lb/gal emulsifiable 
concentrate (LC) fonnulation of quizalofop-P-ethyl (Assure II; EPA Reg. No. 352-541) were 
made with :t 6- to 7-day retreatrnent interval (RT!) for a total seasonal application rate of -0.121 
lb aii A. A Ii applications were made using ground equipment in spray volumes of l 0-2 l gal/ A 
Samples of nuture sunflower seed were harvested 60-6 l days after the last application. 

Samples of sunflower seed were analyzed for residues of total quizalofop-P-ethyl (quizalofop-P
ethyl, quizalofop-P and their R & S enantiomers) using high performance liquid chromatography 
(HPLC) methods (Method No. XAM-38 ~md Method No. SARS-98-06). The two methods are 
essentially the same, and were adequate for data collectrnn based on acceptable concurrent 
meth1.id recovery data. The validated limit of quantitation (LOQ) was 0.05 ppm for sunflower 
seed. Due ti the hydrolysis step in the two methods, all reported results for total quizalofop-P
ethyl residues v.ould include residues of both the Rand S enantiomcrs of quizaJofop-cthyl and 
quizalofop 

-------------------
DP I~arcode rJ:; I r)\.\69/MRID No. 44967701 Page 1 of!O 
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!)u1zalofop P-ethyl/128709/Nissan Chemical Industnes, Ltd./33906 
D·\CO 7.4.117.4.2/0PPTS 860.150(1;0ECD IIA 63.1, 6 3 2, 6.3.3 and IIIA 83 .. 1, 8.3.2, 8.3.3 

The maximum storage duration of samples from harvest to analysis was 137 days (4.5 months) 
for sunflower seed. Storage stability data are available for soybean seed, cotton seed., and canola 
which may be translated to support the storage conditions and intervals of samples from the 
submitted sunflower field trials. 

Residues of total quizalofop-P-ethyl were 0. 14-1.32 ppm inion sunflower seed harvested 60-6 l 
days following two postemergence broadcast applications of the 0.88 lb/gal EC fonnulation at a 
total rate "f(l l 20-0.124 lb ai/A. 

No residue dcclire studies were included in the submission. Because application may be made 
when the planb are flowering and residues remaining are readily quantifiable in harvested 
samples, ~' re,Hlu-~ decline study must be conducted. 

STUDY /W Al VER ACCEPTABILITY/DEF]CIENCIES/CLARIFICATIONS: 

Under the cunditions and parameters used m the study, the field trial residue data are classified 
as cnnditionallv a.cceptable. The petitioner must submit a residue decline field trial for 
sunflower: one additional sunflower field trial must be conducted in which samples are collected 
at 3 to 5 sampling times in addition to the requested preharvest interval (PHI). All sampling 
times shou'd foll within the crop stage when hmrvesting could reasonably be expected to occur, 
and the time points should be approximately equally spaced and, where possible, to represent 
both shmicr and longer PHis than that requested. 

The acceptability of this study for regulatory purposes is addressed in the U.S. EPA Residue 
Chemistry Summary Document, 0310869. 

COMPLIANC!j;: 

Signed and dated Good Laboratory Practice (GLI'), Quality Assurance and Data Confidentiality 
statement;; were provided. No deviations from regulatory requirements were reporied which 
would ha\l an m.pact on the vrnlidity of the study. 

DP B<1rcodc I 1) ins.69/MRID No. 44967701 Page 2of10 
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')1malofop P-ethyl/128709/Nissan Chemical Industnes, Ltd./33906 
IJ.\CO 7.4.117.4.2/0PPTS 860.!500;0ECD IIA 6.3.1, 6 .. l.2, 6.3.3 and IIIA 8.3.1, 8.3.2, :U.3 

A. BACKGROUND INFORMATION 

Quizalofop-P-ethyl is a selective herbicide used for the control of annual and perennial grasses in 
cropped, and non-cropped land areas, and is applied as preplant, preemergence, or 
postcmergc:nce. Chemically, quizalofop-P-ethyl is a racemic mixture ofR and S enantiomers, 
and the R-enantiomer is the pesticidally active isomer. The nomenclature and physicochemical 
properties pf quizalofop-P-ethyl are summarized in Tables l and 2. 

- -
TABLE A.I. 'Test Compound Non1enclature. - -----
Che111ical 51 ·t''"·1,1r1 0 

' ''( ") (r" il /-. -l"' i r 0 CH, 
·:::::-.... _,,,,,. ......_ ,.,. ~ CH

3 
N 0 

- -----
ConinH1n nrn1 !\.' Qui:".:alofop-P-ethy! -----
Co1npany expcri~11cntal na1ne Not provided 

!UPAC natr.c ethy I ( R)-2-l 4-( ( 6-ch loroquinoxalin-2-y l)oxy )phenoxy ]propanoah:_ 

CAS na1ne -- (2R)-2-[ 4-[t 6-chloro-2-quinoxalinyl)oxyjphenoxy ]propanoic acid, ethyl es1er 

CAS registr~' nu1nbcr 100646-51-.1 -
End-use PH'~~ict (t-_P) 0.88 lb/gal EC fonnu!ation (EPA Reg. No. 33906-9) -

-
TABLE A . .!. Physicochemical Properties of the Technical Grade Test Compound Quizalofop-P-Ethyl. 
Para1neter Value Reference --·-
Melting poi11 76.0-77.0 c·c (pure fo1111) CB Nos. 5X52 & 5853, 

pH 6.6 ( 1 cyo aqueous slurry) 3/29/90, Vi. H azcl 
"' 

Dcn~ity 1.35 glcn1 ' at 20 "C (pure fon11"1 

Wa1er soluhi 0.4 ppm (20 "Cl ---
Soh .. ent "olul ' -:.r/L at 20 °C 

acclonc 650 
benzene 680 
carhon disulfide 660 
chlorofo11T1 1350 
cycioJ-1exanonc -140 
dichloroincthanc 1970 
din1ethyl s1.J]fnxidc 200 
ethanol 22 
n-hexanc 5 
inethanoi 22 
tetrahydro!Urar1 1160 
toluene 430 

'-------·- xylene .l60 -
Vapor pres~ u 8.3 x '. 0- 10 1n1n Hg c20 ~c) 

Dis.soclatio1; •'On s1:1nt, pKa Not appl icab!c -
Oct;mol/wa:c irti1i(ll1 coefficient log Pow -= ·t66 -

, UV 1visible Ll ivtion spcctru1n Nol available 

DP H"rco<ll' I)\ I illl69/MRID No. 4496770 I Page 3 r•f 10 
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<)u1zalofop P-ethyl/128709/Nissan Chemical Industnes, Ltd./33906 
JMC'll 7.4. 117.4.210PPTS 860.150010EC'D !IA 6.3.1, 6.3.2, 6.3.3 and lllA 8.3.1, 8.3.2, S.J.3 

---.. ---~-- ~-~~::P_~ield Trial - SunfloV·/er 

B. EXPERIMENTAL DESIGN 

B.1. Study Site Information 

Details of the study site are provided in Table B. l. l. The actual temperature recordings were 
within the :wcrage historical values during the study period for all trials. The actual rainfall 
average was above the historical rainfall average at three trials (ND-03A, ND-03B, and SD-03A) 
and beJm,, the historical average at two trials (SD-03B and TX-03); however, this did not have a 
significant impact on crop growth and development at any of the trials. Irrigation was not used 
at any site. 

~· 

TABLE B.1.1. 'I'rial Site Conditions. 
-

fr; d ldc:H fication: City, State; Year Soil characteristics 1 

(Trial ID No.) Type o/oOM 2 

Hauana, ND: I 'l9"i (SARS-98-ND-03A) Loa1n 

Olivet, SD; I '19' r SARS-98-SD-03A) I,oan1 

Sedun, KS; 19% (SARS-98-KS-03) Silt loain 

Ellendale, N IJ. I 99S (SARS-98-ND-038) Loa111 

Pukwana, SD; 199<", (SARS-98-SD-OJB) Silt lomn 

Velva, l\D: . 998 ('0RS-98-ND-03C) Loain 

New Rockf~rd ~D; 1998 (SARS-98-ND-O.lD) Sandy loatn 

Claude, TX, i 998 l!:ARS-98-TX-03) Lomn 

Snil charattt·1 hi.I<. p:1ran1cters are not applicable s1nce the;1 do not affect the proposed uses. 
2 Organic :v1.1r~l'1 
' c~1110n cxch;1n!!<.' c . .1paciry 

~ Not applict1bk 

I pH 

NIA 4 

-
\llA 

\llA 

NIA 

N/A -
NIA 

NIA 

NIA 

I CEC' 

-

-

-

.. 

The use pattern followed in the study is summarized in Table 8.1.2. At each test location, two 
post emergence broadcast applications of a 0.88 lb/ gal EC fmmulation of quizalofop-P-ethyl 
(Assure II:. FPA Reg. No. 352-541) were made with a 6- to 7-day RTL The first application was 
made at 0.<!5 l-0.055 lb ai/A and the second application was made at 0.067-070 lb ai/A, for a 
total seasonal application rate of 0.120-0.124 lb ail A. All applications were made using ground 
equipment i11 spray volumes of I 0-21 gal/A, with an added adjuvant (non-ionic surfactant or 
petroleum ,,;1) i11 the spray mixture. The label proposes a PHI of 60 days. 

DP llarcodc [)\I 08691MRID No. 4496770 I Page 4of10 
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()c1zalofop P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
D.'\l 0 74.117.4.2/0PPTS 860.1500/0ECD llA 6.3. I, 63.2, 6.3.3 aud IIIA 8.3. l, 8.3 2. 8.3.3 

------~--- _ ~~~·~~f, Field cf rial - Sunflower 
·-------------~------

TABLE B. 1.2. Study Use Pattern. 
--·-.----'~~~~--~~~~~~--~~~~~~~~~~~--·~~~~~~---1 

Tria-1 ldentitc1t1••n EP 1 Application Tank Mix/ 
Adjuvants 4 City_ State; Y:.-.;r 

(Trial ID No·: 

Hauan a, ND: ! 9(;:~ 
(SARS-98-Nl>-{ 1_ 1 :\ :1 

Oli\.et, SJ); I (;q?< 

I SAR S-98-S D-11' /\, 

Method; Ti1ning 

0.88 Broadcast foliar; flowering 
t---

Volu1ne 2 

(GPA) 

10.1 

10.1 

Rate 
(lbai/A) 

0.054 

0.068 

RTI ·3 

(days) 

7 

Total Rate 
(lb ai/A) 

O. l 22 Class 
Preferenc{: lb/gal EC Broadcast foliar; 1naturc 

------+·-----+----+---+------->--·------< 
20.7 0.053 0.88 Broadcast foliar; bud to 1~~arly --- 0.120 Activate 

lb/gal EC flc)\ver Plus 

20.5 0.067 7 Broadcast foliar; pollinar.ing 
beginning flower 

--+----+-~--~~--------·--~ --·-·-t-----t---t-------f-·-----1 
Sedan. KS; (I()'\ 

(SAl~S-98-K),.,,, I 
0.88 

lb/gal EC 
Broadcast foliar; ten11inal bud 
fonns n1iniaturc floral head --
BroaC:ca".>t foliar; i1nn1ature 
bud e·longates above neares.t 
stein leaf ··------ --··---- --t-----1--------·--------

l:::llendale, ND, ; 1>()?\ 
(SA 1l S-98-~ I l-il.m) 

0.88 Broadcast foliar; flov·.:ering --

I 1.5 

l IK 

--
10.2 -
9.9 

0.055 

0.069 

0.055 

0.067 7 

0.124 

0. !22 

Activate 
Plus 

Class 
Preference lh/gal EC Broadcast foliar; niaturc 

----+-----+·----!---!----------)----·-< 
Pukv,·a11a, SI">_ ] 9t/k 
(SAl~S-98-Sfl-1' .fl 

0.88 BroaC:cast foliar; beginning 20.7 0.054 
lh/gal EC pollination 

P---------·--------T------ -----+--·-
BroaC.cast foliar; p(11linating. 20.7 () 067 7 

0.121 Activate 
Plus 

\ 1 eh a, ~1 [); 11 •9:-. 
(SAFS-98-Nl ,_,, <i I 

0.88 
flowering _________ ------+------+----+-
Broad.cast foliar; innnatu1·c 14 9 0.054 --- ~).121--·-r-X-77 --

lb/gal EC bud c!ongatcs nbo\·e ne;ne-i I 
stein leaf 
}-----------.. ---------- ·--·---t------t---~ 
Broadcast foliar; beginning 14 9 0.067 6 

________ . _____ 4 ____ --!_fl_o_w_e __ r_in~g~- ---·-------·--
NC\'-' Rt1ckf<.)1·, \ D 
199' 
(SAR~;-98-"-·f i-111)")J 

0.88 Broad cast foliar: early 
lh/gal EC bloorn/seed developn1en1 

Broadcast foliar; seed 

20 I 0.054 ---

-~r·-----T-----;-----t 

20. ~ 0.070 7 

-;-----1-d_c_vc_l_o_~p_n1_c_n_t_. __________ ~·-----+------1---~-
Claude, ··1 )\; 1 ·-1<;~-_ 

(SARS-98-1 ~,-il ) 
0.055 ---

0 069 7 

0.88 Broadca_st_fo_l_ia_r;~-id_b_!o_"_rr~--t---l-9_.3_+-----t---t 
I hi gal EC Broadcast fO!iar; 1nidbloo1n 19 __ ~ 

1 End-use Pr._1.luc1; f·_PA Reg. No. 352-5~ I 
--~~-~~·~~-~~~-~~ 

Ciallo11s per ;JCI<' 

RL·treat1ne11t int·,·11, .ii 

___ L 
0.124 I Activate 

Plus 
i 

I 

----1------
0.124 , Agri-Dex 

___ j 

A 110n-i•)nj,; ,1__, li1t·tant \Vas u~cd IOr :ill appllcati011s at all trial~ except ·i·x, \vhere a paraffin-base petroleurn oil \Vas used, at 
0.25"(, .\/':) 
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')uwilofop P-ethyl/1287091Nissan Chemical Industries, Ltd./33906 
ilACO 7.4. l/7.4.2/0PPTS 860 1500/0ECD [JA 6.3.1, 6.3 2. 6.3.3 and UIA 8.3.1, 8 3.2. 8.3.3 

-------·- '~~i-~·-~p __ Field Trial - Sunflo\ver 

Details of the number of trials and geographical locations are summarized in Table B.1.3. 

TABLE B.1.3. Trial Numbers and Geographical Locations. 1--------··-·----.;...;_ _____ ..__.__ __ , _____________ , ________ ---l 
NAI 'T.c\ Sunflower 
Gn1\.ving 
Zo1-,1:s 

--
Sub1nittcd 

Canada 

-----------< 
Requested 1 

LJ.S. 

1-------1-·--·-----------+-------·-----+---·----·-------1 
IA 1-------1------------------11------------+--------------; 
' ....::...._-----·-+----------------+--·---------+---------------; 
3 
,__---·---1-~-------·-----+------------+--- ---·--------< 
4 ,__ ____ . ___ -·--·-----------+-----_.-------1--- ---·--------! 
5 3 \'- 3 
~------------------·---t---------------1--------------1 SA ,__ ____ , ___ -·----------------!-------------+--------------; 

SB >--------- ------·-----+-------------+--------------; 
6 
~·----- -·--·------·------+-------------1--------·-·----·--t 
7 4 4 

r--------- ----------·------+-------------!---··----·------; 
7A 
~·------ -·--------·------+-------------!---------·------t 
8 -------·-
9 
--------- ·---·-------------+------·------1-------.. -----·--l 

1 0 -----·--- --·------------+---------------+-------.. ------.... 
11 --.. ---·---- ·-·---------------11---·----------1--------.. -------t 
12 --------1-----------------+----------------+-------·------1 
13 -------- ------------------t------------+--------·------t 
14 
~·-----1-------------------1-------·-------1-------·---------1 

15 
~---·-·- ------------------- -·------------+-------.. -------! 

16 
-·---·---1---------------·--t---------------+-----------------t 

17 
r------------ --------------·---- -------·-------+--------.. -------! 

18 
----·-"- ·----------------+--------------+-------.. -----.... 

19 
f----------- --------------+-----·-------+-------.. -------! 
20 ----·--- --------------t-------------+---------------t 
21 

Total 8 8 
1 As per ()pp I~. ~:(,{l_ 1500, Tables I and 5 for sunflower 

B.2. Sample Collection, Handling, and Preparation 

Single untreated and duplicate treated samples of sunflower seed were collected by hand or 
mechanicr,lh lrom each field trial; mature sunflower seed was harvested 60-61 days after 
applicatior. I hE samples were frozen within 4 hours or sampling and shipped frm:en to ABC 
Laborntorics. Inc. (Columbia, \;JO) for n.:sidue analysis. Samples (seed including hull) were 
stored fr<1/c11 1. -34 to 10 °C) at the analytical laboratory until analysis. The petitioner noted a 
short 10 '<' kmperature spike dunng the storage of the samples at the analytical laboratory; all 
samples htLarned frozen drning the temperature spike Samples were homogenized in dry ice 
prior tn an:d~>IS. 

Ill' lhrcnd1· ll' 1118(,9/MRlD No. 4496770 I Page 6 of 10 
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i)uizalofop P-ethyl/1287091Nissan Chemical Industries., Ltd./33906 
U 11 .. CO 7.4 .. 117.4.2/0PPTS 860.1500/0ECD llA 6.3.1 .. 6.3.2, 6.3.3 and IIIA 8.3. IL, 8.3.2, 8.3.J 

--· ____ ~~~,~~'.£_Yield Trial - Sunflower 
---------~-----

B.3. Analytic:al Methodology 

Samples ot sunflower seed were analyzed for residues of quizalofop-P-ethyl (the total of the 
parc11t quizalofop-P-ethyl and its acid metabolite quizalofop-P) using HPLC methods, Method 
No. XAM-\8 or Method No. SARS-98-06. The two methods are essentially the same except that 
the SARS·-t18-06 method incorporates an increase in the amount of reagents and solvents used in 
the cxtrac1ion procedures and in the amount of gel pem1eation chromatography (GPC) eluate 
collected. These modifications were made to aHow for dete1mination of a larger range of 
concentrations of the analyte in samples ofsnnflower seed (>0.5 ppm). Method No. XAM-38 
was used fr1r the analysis of samples from all of the trials except for the TX trial, for which 
Method N(I. 5AR S-98-06 was used due to higher residues. A brief description of the methods is 
included bclo\\: for a complete description of the methods, refer to the data evaluation record 
(DER) for \1!( ID 44967703. 

Briefly, samples were refluxed with methanolic: potassium hydroxide to convert quizalofop-P
ethyl and quizalofop-P residues to 2-methoxy-6-chloroquinoxaline (MeCHQ). The solution was 
acidified and 11ar1itioned with hexane. and the hexane fraction was cleaned up by GPC. The 
GPC elua1e was concentrated and redissolved in hexane for HPLC analysis with fluorescence 
detection. Residues ofMeCHQ were repo1ied in tenns of quizalofop-P-ethyl equivalents using a 
mokcular wc1µht conversion factor of J .917. The validated LOQ was 0.05 ppm for sunflower 
SCCl~ 

We note that based on the hydrolysis step in Methods XAM-38 and SARS-98-06, all reported 
results for 1nta) quizalofop-P-cthyl residues include the residues ofR and S enantiorners of 
qui1.alofr>p·-P-etl1yl and quizalofop-P. 

C. RESl'LTS AND DISCUSSION 

Sample st1>rage conditions and intervals are summarized in Table C.1. The maximum storage 
duration of sampies from harvest to analysis was 137 days (4.5 months) for sunflower seed. 
Storage stahili1v data are available for soybean seed, cotton seed, and canola indicating that 
residues of quizalofop-ethyl and quizalofop are stable for 36 months of frozen storage (PP# 
5F3? 52. 12 IS C:7, G. Otakie and D220215-17, 2/13/96, F. Grifiith)). These data may be 
translated l<> support the storage conditions and durations of samples from the sunflower field 
triab. 

DP Jfarwde l' llX69/MRID No. 44967701 Page 7of10 
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i)uizalofop P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
U.·\CO 7.4.117.4.2/0PPTS 860.1500/0ECD !IA 6.3.1. 6.3.2, 6.3.3 and Il!A 8.3.1, 8.3.2, 8.3.3 

---··------c·rop Field Trial - Sunflov,;er ----·------

-
TABLE C.11. Summary of Storage Conditions. -· 
Matri>. Storage Actual Stnrage Interval of Demon~;trated 

Te1npcr3ture (°C) 1 Duration" Storage Stability 

SuntlC1\vcr, ,1,c,~d -34 to 10 30-137 days Quizalofop-ethyl and quizalofop are stable inion frozen 
(l .0-4.5 1nonths) soybean seed for up to 48 and 361nonths, respectively 

~·---1 The petitioner nClted ~1 short 10 °C te1nperature spike during the storage of the sainplcs at the analytical laborato1y; all samples 
rcn1ained ti·o/.cn <bring the te1nperature spike. 
· Actual ston1gi: duratinn fro1n collection to analysis; smnple:> i.vere analyzed within l-5 days of extraction. 

Samples of sunflower seed wern analyzed for residues of total quizalofop-P-ethyl (quizalofop-P
ethyl and quinlofop-P) using HPLC methods, Method No. XAM-38, and Method No. SARS-
98-06. The methods were adequate for data collection based on acceptable concun-ent method 
recovery data. Recoveries ranged 62-80% (mean= 73%) for sunflower seed fortified with 
quizalofop-P-ethyl at 0.05 and 0.5 ppm, and analyzed using Method No. XAM-38, and 75-76% 
for sunflower seed fortified with quizalofop-P-ethyl at 1.0 and 5.0 ppm, and analyzed using 
Method Ne'. SARS-98-06. The validated LOQ was 0.05 ppm. We note that additional method 
validation oaL1 are available for the methods using sunflower seed fortified with quizalofop-P
ethyl or qwzalolop-P at 0.05-5.0 ppm; refer to the DER for MRID 44967703. Apparent residues 
of total qui1.alofop-P-ethyl were helow the LOQ in/on eight samples of untreated sunflower seed. 
Concunert recovery data are summarized in Table C.2. 

-
TABLE C.2. Summary of Concurrent Recoveries of Quizalofop-P-Ethyl from Sunflower Seed. 

Method Spike level Smnple sil".e Recoveries Mean [Std Dev] 
(ppm) In) (%) (<Yo) 

Sunf1o\VtT. ~,1. .. ·d XAM-38 (1.05 4 62,68, 74, 74 73 [5.5] 

0.5 4 77,80, 74, 74 -----· 
SARS-98-06 1.0 . 76 ~'6 

5.0 75 -

Residue da1a :i·om each of the sunflower field trials are reported in Table C.3 with a summary of 
the residue data in Table C.4. Residues of total quizalofop-P-ethyl were 0.14-1.32 ppm inion 
sunflower ,,eed harvested 60-61 days following postemcrgcnce broadcast applications of the 0.88 
lb/gal EC formulation to the ground for a total rate of 0.120-0.124 lb ai/A. 

We note that :mrnples from the TX trial were found to contain significantly higher residues (2:2x) 
than sampks from the other trials. The petitioner stated that high residues in these samples were 
relatc:d to physiological changes in the treated sunflowers, which caused the plants to stop 
growing prematurely. Desiccation occun-ed sooner in the treated plants than in the control 
plants, and treated sunflowers had smaller heads and lower yields than the control plants; the 
petitioner stated that these differences between treated and control plants were not observed in 
the other trial,;. Several factors were considered as possible reasons for early desiccation of the 
plants (i.e., use ofa non-oilseecl sunflower variety, use ofa paraffin-based petroleum oil 
adjuvant, lower rainfall than nornrnl, spray drill from use of other pesticides in adjoining areas); 
however, 1hc 1Jctitioncr stated that no single factor could be identified as the cause. Therefore, it 

. ' 
was concluded I hat the trial represents a worse-case scenario. 

I T A13LE c:;i=·:~_nesidue Data from Sunflo\\-·e_r_F-'i_e_l<_I_ -T-ri-.-.,-w-it_h_Q_u_i_z-al_o_fo_p ___ p __ E-,-th_y_I. _____ ., ____ _ 

DP H.irccdc 1111 (IS69/MRID No. 4496770 I Page 8of10 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142437 - Page 58 of 136 

<)wzalofop P-ethyl/128709/Nissan Chemical Industnes, Ltd./33906 
I li\('() 7.4.1/7.4.2/0PPTS 860.1500/0ECD lIA 6.3.1. 6 3.2, 6.3.3 and lllA 8.3.1, 8.3.2, 8.3.3 

~·---
Trial hientific.1t,or1· City, Zone Crop; Variery Co1nrnodity or Total Rate PHI Total Quizalofop-
State~ '{car l\1atrix (lb ai/A) (days) P-Ethyl Residues 
(Trial ID N(•. !,____ (ppm) 

Hauana, ND; I l)()~·. 5 Sunflower; J)K .~86g Seed 0.122 60 0.55, 0.64 
(SARS-98-N >-03A) 

Oli\et, SD: l 1•1lJ,'-; 5 Sunflower: Den Beston 754 Seed 0.120 (>I 0.35, 0.53 
( SARS-98-Sl >-0 !.\ l ----
Sedan, KS: ) •.)(),>; 5 Sunflower; NK Sunhrcd 23 l Seed 0.124 ()Q 0.23._ 0.25 
(SARS-98-K'-!13 I 

Ellendale,]\ f): J lf-)'.( 7 Sunflower; DK J86S Seed 0.122 (11) (1.60, 0.61 
(SARS-98-N ll-03B) 

Pukwana, SD. 1 <19?-; 7 Sunflower: Cargill 187 Seed 0.121 61 0.34, 0.43 
{SARS-98-SI )_()_~ H) 

Veh,a, ND~ I l)t)\ 7 Suntlo,1,1er: Interstate :.()77 Seed 0.121 60 0.37, 0.38 
(SARS-98-Nll-lll< ') - -
New Rockf\,rd. ND. 1998 7 Sunflower: !321 Seed 0.124 60 0.14,0.15 
(SARS-98-N D-Ol LIL -
Claude, rx. i 99~~ 8 Sunno\vcr; SCN 89 · Fl Seed 0.124 60 1.lO, 1.32 
(SARS~98-· 1· '( .. (13 ·1 (non-oilseed variety·1 -·-------- --- - -

·-·-
TABLEC. ••• Summary of Residue Data from Sunflower Crop Field Trials with Quizalofop-P-Ethyl. 
Cor1nnodity l"ntal Applic. PHI 

Rate (days) 
(lb ai/A) 

Sunflower, il.120-0.124 60-61 

_l 
- . 1 Hi.\!hest A\-~Ta_gt: f-1eld lnaL 

! Supervised l"na1 rvledian Residue 
; Supervised \'r;a\ l\t[ean Residue 

D. CONCLUSION 

n 'v1 in 

I(, 0.14 

Residue Levels (pp1n) 

lV!ax. HAFT' Median Mean Std. 
(STMdR) 2 (STMRI 3 Dev. 

l 32 l.31 0.41 0.51 0.35 

-·~· .. 

The subrniltcd sunflower field trial data reflect the use of two postemergence (broadcast ground) 
applications or a 0.88 lb/gal EC formulation of quizalofop-P-Ethyl at a total rate of 0. 120-0. 124 
lb ail A, ""i1h a PHJ of 61 days for sunflower seed. Acceptable methods were used for 
quantitati,m dfresidues in/on sunflower seed. 

DP Barcock D' 1 (1869/MRID No. 44967701 Page 9 of 10 
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)u11alofop P-ethyl/ 128709/Nissan Chemical Industnes, Ltd./33906 
DA<_'O 7.4.117.4.2/0PPTS 860. l 50010ECD IIA 6.3.1, 6.3.2, 6.3.3 and IIIA 8.3.1, 8.3.2 .. 8.3.3 

_________ --!~:.1_·_,~l? __ Field Trial - Sunflovver ------------------

E. REFERENCES 

CB Nos.: 
Subject: 

From: 
To: 
Date: 
MR IDs 

DP Barco.Jes: 

2806, 2806, 2810, and 2811 
PP# 5F3252/FAP# 6H5479 Quizalofop Ethyl (Assure®) on Soybeans. 
Amendment Dates August 31, 1987 
G. Otakie 
R. Taylor and Toxicology Branch 
12/J 8/87 
40322401-40322413, 40336201, and 40137101 

D2202 l 5, 0220216, and 0220217 
Subject l'P# 3F4268/5H5720 - Quizalofop-P-ethyl ester (Assure II) on the Legume 

Vegetables (Succulent or Dried) and Foliage of Legume Vegetables Crop Groups, 
Sugar beet Tops, Roots, Molasses, and Cottonseed. Review of the July 27, Sept, 
:'2 and 26, 1995, Amendments. [CBTS #s 16400, 16401, and 16402]. 

From: 
To: 
Dated: 
MRID: 

F. Griffith 
R. Taylor and K. Whitby 
:•; 13/96 
~3804101 

F. DOCt MENT TRACKING 

Reviewer :-;_ Ounnithan 
Date: June. I 1_12006 
EPA Reg. ~-lu. 33906-9 
Petition Nn. PP# OF6076 

EPA Reg. "" 33906-9 
DP BarcOi.k: D3 l 0869 
PC Code: ! _)~709 

DP Barcodc I l I I OS69/MRID No. 44967701 Page 10of10 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142437 - Page 60 of 136 

l)uizalofop-P-ethyl/l287091Nissan Chemical Industries, Ltd./33906 
llACO 7.4.5/0PPTS 860.1520/0FCD IIA 6.5.4 and ll!A 8.5 
t1rnce,;sed Food and Feed - Sunflower 

~·--uc~~ Primary E,·aluator S. Oonnithan, Biologist 
Registration Action Branch 2 
Health Effects Division {7509 P1 

-----

Peer Reviewer William Drew, Enviromnental Scientist 
Registration Action Branch 2 
Health Effects Division (87509 P) 

--~-------- -- ------ -----

Date: June 13, 2006 

Date: June 13, 2006 
::;:: , ~ arr &::;N.0 

---------------

This Data Evaluation Record (DER) was originally prepared under contract by Dynamac 
Corporation (2275 Research Boulevard, Suite 300; Rockville, MD 20850). The DER has been 
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide 
Prowams I Cll'P) policies. 

STUDY REPORT 

44967702 Hofon, J. (1999) Magnitude ofQuizalofop-P-ethyl and Quizalofop-P Residues in 
Sunflower Seed and Processed Commodities: Final Report: Lab Project Number: SARS-98-04: 
44964: 449b4R. Unpublished study prepared by Stewart Agricultural Research Services, Inc., 
and ABC Laboratories, Inc. 999 p. 

EXECUJIVli SUMMARY 

Nissan Cl1crmcal Industries, Ltd. has submitted a sunflower seed processing study. In one trial 
conducted in ND in 1998, sunflower seed was harvested 60 days following a single 
postemergencc broadcast application of the 0.88 lb/gal emulsifiable concentrate (EC) 
fonnulatiun of quizalofop-P-ethyl (Assure 11; EPA Reg. No. 352-541) made at 0.121, 0.362, or 
0.604 lb ai/ A 11 x, 2x, and Sx the field trial application rate, respectively). Sunflower seed treated 
at the highest application rate (Sx) was chosen for the processing study. Samples of sunflower 
seed were harvested 60 days following treatment, and were processed into meal and oil using 
sinrulated c'm1mercial processing procedures. 

Samples "f ."mflower seed and its processed commodities (meal and oil) were analyzed for 
residues of rota I quizalofop-P-ethyl ( quizalofop-P-ethyl and quizalofop-P) using high 
performance liquid chromatography (HPLC) methods (Method No. XAM-38 and Method No. 
SARS-9fi-06). The Method No. XAM-38 was used for the analysis of oil samples and Method 
No. SARS .. tJK-06 was used for the analysis of seed and meal samples. The two methods are 
cssentiall y the same, and were adequate for data collection based on acceptable concurrent 
method nx1 "ery data. The validated limit of quantitation (LOQ) was 0.05 ppm for all matrices. 
We note 1.hal based on the hydrolysis procedures of Method Nos. XAM-38 and SARS-98-06, all 
reported :csults for total quizalofop-P-cthyl residues would include residues of both the Rand S 
enantiomcr' of quizalofop-ethyl and quizalofop. 

- ,,_____ ----------~~------

DI' Bore< ... :.: I l' 111869/MRID No.4496 7702 Page I ofS 
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Quizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd.133906 
DilC.'O 7.4.5/0PPTS 860.1520/0ECD IIA 6.5.4 and IJIA 8.5 
Processed Food and Feed - Sunflc)\:ver 

The maximum storage durations of processing study samples from collection 110 analysis were 
172 days (5.7 months) for sunflower seed (RAC), 149 days (4.9 months) for meal, and 34 days 
( 1.1 month;) for oil. Storage stability data are available for soybean seed, and cotton seed, meal 
and oil (PP# 5F3252, 12/18/87, G.. Otakie, and D220215-17, 2113/96, F. Griffith) and maybe 
translated tn support the storag•e conditmns and durations of the samples from the sunflower 
process-lng study 

Residues nCwtal quizalofop-P-ethyl were 2.45 ppm in/on sunflower seeds treated at the 
exaggerated rate (5x the field trial application rate). The processing data for meal and oil 
indicate tk1t residues of total quizalofop-P-ethyl may concentrate slightly in meal (l .2x average 
processing foctor) but do not appear to concentrate in sunflower oil ( <0.1 x average processing 
factor). 

The repon-,:d processing factors do not exceed lhe theoretical conc;entration factors for sunflower. 
According to Tables 2 and 3 of OPPTS 860.1520, the theoretical concentration factors are 4.5x 
for meal ard 2. 5x for oil. 

STUDY /~VA IVER ACCEPTABILITY /DEl<'ICIENCIES/CLARIFICATIONS 

Under the ,;onditions and parameters used in the study, the processed commodity residue data are 
clas.sified as scientifically acceptable. The acceptability of this study for regulatory purposes is 
addressed 111 •'he U.S. EPA Residue Chemistry Summary Document [D310869]. 

Signed and dated Good Laboratory Practice (CLP), Quality Assurance and Data Confidentiality 
statements w•.orc: provided. No deviations from regulatory requirements were :reported which 
would hav.: an impact on the validity of the study. 

------- ----·-·- ------
DP BarcOlk D' l 11869/MRID No.44967702 Page 2 of 8 
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i)mzalofop-P-ethyl/128709.INissan Chemical Industries, Ltd.133906 
DACO 7.4.5/0PPTS 860.152010ECD IIA 6.5.4 and llIA 8.5 
Processed Food and Feed - Sunflower 

A. BACKGROUND INFORMATION 

Quizalofop-P-ethyl is a selective herbicide used for the control of annual and perennial grasses in 
cropped, and non-cropped land areas, and is applied as preplant, preemergenc:e, or 
postemergenc:e. Chemically, quizalofop-P-ethyl is a racemic mixture ofR and S enantiomers, 
and the R-enantiomer is the pesticidally active isomer. The nomenclature and physic:ochemical 
properties of quizalofop-P-ethyl are summarized in Tables I and 2. 

-·-- -
TAllLE A.I. l'est Compound Nomenclature. -
C:hcir,ical s\r,1C1'.1r1: 0 

n, / (':l ,()' Jl ~ 1 · 1 -...;: I "( 0 Cll, 

~ /,. ":..... CH3 
,/ i'.11 (I 

'------·-··--- -
Con11non nan1t: Qmzalofop-P-ethyl -
Co1npany expenn1cnlal nmne Nor provided 

·JUPAC na1n. ethyl l R)-2-[ 4-( ( 6-chloroquinoxalin-2-yl)oxy )phcnoxy ]propanoate ----
CAS na1nc ·-- (2R)-2-[ 4-[l 6-chloro-2-quinoxalinyl)oxy]phenoxy ]propanoic acid, ethyl c:-.1er 

CAS registry nuinber 100646-51-3 -----
End·-use produc1 (EP) 0.88 lb/gal EC formulation (EPA Reg. No. 33906-9) -----

---
TAllLEA.2. Physicochemical Properties of the Technical Grade Test Compound Quizalofop-P-Ethyl. 
Pannneter Value Reference 

f\.1elting point 76.0-770 °C (pure form) CB Nos. 5852 & 5853, 

pH 
·-·-----·- 6.6 ( J %1 aquoous sluny) 3129190. W. llaz.el 

Density l .35 g/cn1' at 2.0 ''C (pure form) -
Ww.tcr soluhilit> 0.4 pp1n (20 "C) -· 
Sl1ivent soluhil·!) g/L at 20 °C 

acetone 650 
bl'llZC:OC 680 
carbon tli~~ulfid~ 660 
chlornfonn I 350 
cydohexanone 440 
dichloro1neth.<ine 1970 
di1nethyl sulfr1x·ide 2(10 
ethanol 22 
n-hexane 5 
1ncthanl1l 22 
tetral·ydr(lfurein I I 60 
toluene 430 

'------- xylene 360 

Vapor prcs~tln· 8.3 x 10- 111
1n111 l:-lg (20 °C) 

Dic;sociatif'.!_1 cnnstant, pK3 Not applicable 

Octanol/wat~:r pa1tition coefficient log P0 w - 4.66 

L..~~~ivisible- :1h~;<~pti(ln spectru1n Not o.vailable -

B. EXPERIMENTAL DESIGN 

DP Barwdc fl l 1 '>l'69/MRID No.44967702 Page 3 of8 
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Quizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
DACO 7.4.5/0PPTS 860.1520/0ECD HA 6.5.4 and llIA 8.5 
Processed Food and Feed - Sunflower ---·---------

B.1. Application and Crop Information 

The detail> of the use pattern are summarized in Table B.1.1. 

TAJ3LE B. l.1. Study Use Pattern. 
Trial ldcntificn1io'1 
City. State: ~ ei11 

(Tnal ID No I 

Velva, l\D; i qq ~ 

(SARS-118-' Ll 114: 

EP 1 

0.88 lb/gal 
EC 

l\1ethod; Tiining 

Broadcast fi:>liar: R5.2, 
beginning flowering 

Broadcast foliar: RS.2, 
beginning flowering 

Broadcast foliar, R5.2, 
beginning flowering 

-1 En~~;du1~t· l::PA Reg. No. 352-541 
2 Cia!lons per ·1c n: 
-~ Rctreat1:nent IP crva, 
·1 N{1I applic:1bk 

Application 

Volu1ne ~ 
(GPA) 

l 5.0 

15.li 

15.0 

-

Rate 
(lbai/A) 

0.121 

0.362 . 

0.604 

B.2. Sample Collection, Handling, and Processing Procedures 

Tank Mix! 

RTI 3 Total Rate Adjuvants 

(days) (lb ai 1A) 

N/A4 0.121 X-77 
(0.25%) 

NIA IJ.162 

NIA IJ.604 

-

Bulk suni'!ower seed samples from the ND t1ial were collected using a bundle thresher, and were 
shipped at ambient temperature within three days of harvest to Texas A & M, Food Protein 
Research & Development Center (Bryan, TX) for processing. Samples were maintained at the 
Food Prolcin Research & Development Center in frozen storage until procesfing. Sunflower 
seed samples were processed within 21-25 days of harvest into meal and oil using simulated 
con11ncrci<1l processing pr.ocedures. Sunflower RAC and processed samples were frozen at the 
processing plant and shipped frozen to ABC Laboratories, Inc. (Columbia, MO) for residue 
analysis. Samples were stored frozen (-22 to -16 "C) at the analytical laboratory until analysis; 
samples or· ;unfiower seed (including hull) and meal were homogenized in the presence of dry 
ice prior lo :·nalysis. 

The sunl1cm er 5eed processing procedures are summarized below in Figure I, which was copied 
without alteration from MRID 44967702. 
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•)mzalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
llACC> 7.45/0PPTS 860.1520/0ECD llA 6.54 and lfJA 8.5 
Processed Food and Feed-· Sunflovvcr 

FIGl:RE I. Processing Flowchart for Sunflower Seed 

REVIStotO 05 

MATERIAL BALANCE or SUNFLOWER 

Bnmple f 2 <Treatecl, 'fr\ 11 code t --11. 

FORM# 300.4 

I 
Orying _J.J.....2._lbs after drying 

I 
f(iJpfr•tf«t -~lbs Ll:G11T IMFURiTZBS 

I 
kr-1i"' _2...2,_lbs SkALL SCRl!:EllJ:HGS 

) _2...i.!L.lbs LARGE BCR!:EHXHGS 

llul I int I s~r•ttC10...,Llt...l,._lbs used 

r-_J_ _____ -, 
~RlraL_~l._lbs KULL~_lbs 

I 
condition!"" & ~Llbs pressed 
l'xp.iltino ~L9 water added 1---------.. ------

-~g CRUDE Oii. _..l.5..&-lbs Pll2SSCAKE 
Solvent Extrectioo 

I 
~J!.l..§.d-9 Cl\UDE (,IL ~lbs SOLVlntt 
------' PRBBSCAU 

_ 2210.0 q Ret'in.-td -~-g NaOH added 
·--, 

_ _],,fil2._d_g REFINED OIL SOAPBTOCJ: 239.0 g 

B.J. Awil)tical Methodology 

Samples nf sunflower seed and its processed commodities were analyzed for residues of 
quizalofop-1'-dhyl (the total of the parent quizalofop-P-ethyl and its acid metabolite quizalofop
P) using J !PLC methods, Method No. XAM-38 or Method No. SARS-98-06. The two methods 
are essenrially the same except that the SARS-98-06 method incorporates an increase in the 
amount of reagents and solvents used in the extraction procedures and in the amount of gel 
penneatinn chromatography (GPC) eluate collected. These modifications were made to allow 
for determrnation of a larger range of concentrations of the analyte in samples (>O. 5 ppm). 
Method No XAM-38 method was used for the analysis of oil samples and Method No. SARS-
9&-06 was used for the analysis of seed and meal samples. A brief description of the methods is 
included helnw and for a complete description of the methods, refer to the DER for MRID 
44967711; 

Briefly, samples were refluxed with methanolic potassium hydroxide to convert quizalofop-P
ethyl and quizalofop-P residues to 2-methoxy-6-chloroquinoxaline (MeCHQ). The solution was 
acidified and partitioned with hexane to extract the MeCHQ and the hexane fraction was cleaned 

-~--------------~--- ------
DI' Baw••k ll< 10869/MR!D No.44967702 Page 5 of8 
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')ui,alofop-P-ethyl/J28709/'Jissan Chemical Industries, Ltd.133906 
;)ACO 7.4.5/0PPTS 860.1520/0ECD ll/\ 6.5.4 and lllA 8.5 
?roces&ed Food and Feed - Sunflo\ver 

up by GPC The GPC eluate was concentrated and redissolved in hexane for HPLC analysis 
with fluorescence detection. Residues were reported as quizalofop-P-ethyl equivalents using a 
molecular weight conversion factor of l .917. The validated LOQ was 0.05 ppm for all 
sunflower 1 natrices. 

We note that based on the hydrolysis procedures of Methods XAM-38 and SARS-98-06, all 
reported re,ults for total quizalofop-P-ethyl residues would include residues of both the Rand S 
enantiomers of q Jizalofop-ethyl and quizalofop 

C. RESULTS AND DISCUSSION 

Sunflower se~d was harvested 60 days following a single postemergence broadcast application of 
the 0.88 lb gal EC formulation at 0.604 lb ai/A (5x the field trial application rate). Sunflower 
seeds wcrt' p1·ocessed into meal and oil using s·1mulated commercial processing procedures. 

Sample st<>rage durations and conditions are summarized in Table C. I. Sunflower seeds and 
prol·essed ':ommodities were stored frozen following harvest/processing until analysis. The 

- -
TABLE C.I. Summary of Storage Conditions. 

i\1atri' Storage /!\ctual Storage Interval ofDen1onstrated 
Temperature (0 C) {)uration I Storage Stability 

Sunflo'"'C'. -.;e1~d -22to-l6 172 days Quizalofop-ethyl and quizalofop are stable in/on 

C--·--.-·--·-- (5.7 months) frozen soybean seed for up to 48 and .!•6 months, 

Su11flovver. nic<:l 149 days respectively; and quizalofop :ls stable in/on cotton 

(4. 9 months I seed, n1eaJ, and oi1 stored frozen for up to 28 months. 
"---- ·-

Suntlov.rer. '" 34 days 
(l.l months) 

Storage di;ra\ti>n frotn harvest or processing to analysts. Sunflower seed samples were processed \v1th1n 21-25 
days ·Jfhar\C:'-t: .;;ced and meal samples \Vere anal:1zed \\'ithir one day of extraction and oil san1ples 1Nere analyzed 
\vi thin J 3 dav·-: nJ c:\\.traction. 

maxirnun~ storage durations of processing study samples from collection to analysis were 5.7 
months for sunflower seed, 4.9 months for meal, and 1.1 month for oil. Storage stability data are 
available 101 s<iybean seed indicating that residues of quizalofop-ethyl and qttizalofop are stable 
for up to .'6 months of frozen storage (PP# 5F3252, 12/18/87, G. Otakie). In addition, data are 
avai lahlc 111dicating that residues of quizalofop are relatively stable in/on cotton seed, meal, and 
oil and canola stored frozen for up to 36 months (D220215-l 7, 2/13/96, F. Griffith). These data 
may he tr.1mbtcd to support the storage conditions and durations of samples from the sunflower 
processrnr~ sludy. 

C\ 011ctnTc,1t recovery data from the sunflower processing study arc presented in Table C.2. 
Samples uf sunflower seed and its processed commodities (meal and oil) were analyzed for 
restducs uf quizalofop-P-ethyl and quizalofop-P using HPLC methods. The Method No. XAM-
3~ was w;crl '.(1r the analysis of oil samples and the Method No. SARS-98-06 was used for the 

DP Barco1lr- I'·' I 0'69/MRID No.44%7702 Page 6 of8 
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<)uizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
DACO 7.4.5/0PPTS 860.1520/0ECD IIA 6.5.4 and lllA 8.5 
Pruce~s(~d Food and Feed - Sunflower ----------- ----

analysis of seed and meal samples. The methods were adequate for data collection based on 
acceptable •.:oncmrent method recovery data. 

-
TABLE C.2. Summary of Concurrent Recoveries of Quizalofop-P-Ethyl from Sunflower Matrices. ·-· 
Matrix Method Splke level Sample size Recoveries i\1ean 

(ppm) (n) (%) (°;~) 

Sunflo\ver. ~;t.:cd SARS-98-06 l .li 1 72 75 

5.0 1 78 -· --
Sunllo\ver. 1ni.:<11 SARS-98-06 1.0 I 71 75 

5.0 1 79 
-· 

Suntlo\\'er ni! XAM-31 0.05 1 76 78 

0.5 I 80 
~----·-· -
Recoveries ranged 72-78% for sunflower seed (RAC), and 71-79% for meal fortified with 
qui:rnlofop-P-elhyl at 1.0-5.0 ppm using Method No. SARS-98-06, and 76-80'% for oil fortified 
at 0.05 and 0 5 ppm using Method XA\1-38. We note that additional method validation data are 
available for the methods using sunflower seed, meal, and oil fortified with quizalofop-P-ethyl or 
guizalofop-P al 0.05-5.0 ppm; refer to the DEE for MR!D 44967703. The validated LOQ was 
0.05 ppm liw sunflower matrices. 

Apparent residues of total guizalofop-P-ethyl were below the LOQ inion one sample each of 
untreated ·-unllower seed, meal, and oil. 

Residue data from the sunflower processing study are reported in Table C.3. Residues of total 
qui~alofop-P-ethyl were 2.45 ppm in/on sunflower seeds (RAC) treated at the exaggerated rate 
(5x the field trial application rate). Residues of total guizalofop-P-ethyl were: 2.34-3.39 ppm in 
mc:al and below the method LOQ in 011 processed from the RAC sample bearing quantifiable 
residues. Th;; processing data indicate that residues of total quizalofop-P-ethyl may concentrate 
slightly in meal ( l .2x average processing factor) but residues do not appear to concentrate in 
sunflower Pd I <O. l x average processing factor). 

·-·-
. .1. ----TABLE( 

RAC 

Sunf1ov."_,. 

----

Residue Data from Sunijower Processing Study with Quizalofop-P-Ethyl 

Processed Total Rate PHI Total Quizalofop-P-E<hyl 
Commodity (lb ai/AJ (days) Residues (ppm) 1 

.:;~eed (RAC) 0 60-• 60 2.45 

Meal 2.34, 3.39 -
Oil <0.05 (0.034), <0.05 (0.045) 

Processing 
Factor 

---

l.Ox, l .4x 

<0. lx, <O. lx 

Sunflov-.:cr :->el'·d and meal were analyzed \Vtth the SA.RS~98-06 method and oil was analyzed u~1ng- the XAM--38 
Lncthod. i 11..: I.1. 1() was 0.05 ppm: actual resrduc va.'lue fron1 the raw data js reported in parcnthesc~. 

D. I 'ONCLUSION 

The sunfiuwc>r processing data indicate that residues of guizalofop-P-ethyl may concentrate 
slightly i:i meal ( l.2x average processing factor). Residues do not appear to concentrate in 

------- ---~----- ~-----

DP Barco ,,,k ') 110869/MRJD No.44967702 Page 7 of 8 
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Qmzalofop-P-ethyl/128709/Nissan Chemical lndustncs, Ltd./33906 
DACO 7.4.5/0PPTS 860.1520/0ECD IIA 6.5.4 and ll!A 8.5 
Processed Food and Feed-· Sunilowcr -----------------

sunflower oil (·--0. lx average processing factor). Acceptable methods were used for quantitation 
of residues HH>n sunflower seeds and its processed commodities. 

E. REFERENCES 

CB Nos.: 
Sub_1ect: 

From: 
To: 
Date: 
MR IDs 

2806, 2806, 2810, and 2811 
PP# 5F3252/FAP# 6H5479 Quizalofop Ethyl (Assure®) on Soybeans. 
•\mendment Dates August 31, 1987 
G. Otakie 
R. Taylor 
j 2/18/87 
40322401-40322413, 40336201, and 40137101 

D2202 l 5, D220216, and D220217 DP Harcodcs 
Sub1ect: PP# 3F4268/5H5720 - Quizalofop-P-ethyl ester (Assure II) on the Legume 

Vegetables (Succulent or Dried) and Foliage of Legume Vegetables Crop Groups, 
Sugar beet Tops, Roots, Molasses, and Cottonseed. 

From: 
To: 
Dated: 
MRID: 

F. Griffith 
R. Taylor and K.. Whitby 
2113/96 
·B804101 

F. DOCl'.MENT TRACKING 

Reviewer: S. Uonnithan 
Date: June. I :;,-:>006 
Petition Nt1rnher: PP# OF6076 
EPA Reg. '."o. 33906-9 
DP Barcocie: D310869 
PC Code I .:·.8709 
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QuiLal0fop-P-ethyl/1287091Nissan Chemical Industries, Ltd.!33906 
DAI() 7.4.1/7.4.2/0PPTS 860.1500/0ECD IIA 6.3.1, 6 3.2, 6.3.3 and IIIA 8.3.1, 8.l.2. 8 3.3 

Crnp Field Trial - Flax ______________ __.--- (2. _· --d!J 
Primary [valuator ·::--:i - t~~ 

S. Oonnithan, Biologist. Date: une 13, 2006 

Peer Revic\\Tr 

Registration Action Branch 2 
Health Effects Division (7509 P) 

William Drew, Environmental S~c_i_a_li_st ___ _ 
Registration Action Branch 2 
Health Effects Division (7509 P) 

Date: June 13, 2006 

This Data h·aluation Record (DER) was originally prepared under contract by Dynamac 
Corporation (2275 Research Boulevard, Suite 300; Rockville, MD 20850). The DER has been 
reviewed by the Health Effects Division ( HED) and revised to reflect current Office of Pesticide 
Programs (()PP) policies. 

STUDY REPORT 

45089201 Hofer, J. (2000) Magnitude ofQrnzalofop-P-Ethyl and Quizalofop-P Residues in the 
Raw Agri,;ultural Commodity, Flaxseeds1 Lab Project Number: SARS-99-10: I 085/ .. J: SARS-
99-MN-10 Unpublished study prepared by Stewart Agricultural Research Services, Inc., and 
Ricerca., In<.1. 1 :I 96 p. 

EXECUTIVE ~UMMARY 

Nissan Che1rncal Industries, Ltd. has submitted field trial data for quizalofop-P-ethyl on flax 
seed. Four trials were conducted in Zones 5 (tvfN and ND; 1 trial each) and 7 (ND; 2 trials) 
during the : 99') growing season. 

At each tesl local!on, two postemergence broadcast applications of a 0.88 lb/gal ernulsifiable 
concentrate (EC) formulation ofquizalofop-P-ethyl (Assure II; EPA Reg. No. 352-541) were 
madc with a '·· - lo 8-day retreatrnent interval (RTI), for a total seasonal application rate of-0.161 
lb aiiA. All applications were made using ground equipment in spray volumes of 15-20 gal/A. 
Samples ot t1:1x seed were harvested 70-74 days after the last application. 

Samples ot flax seed were analyzed for residues of total quizalofop-P-ethyl (quizalofop-P-ethyl 
and its aciu metabolite, quizalofop-P) using an high perfom1ance liquid chrnmatography (HPLC) 
method (l\:lctbod No. SARS-98-06). This method is adequate for data collection based on 
acccptabk rndilocl recoveries conducted prior to and concurrent with the analysis of treated 
samples. The: Vididated limit ofquantitation (LOQ) was 0 .. 05 ppm for flax seed. \Ve note that 
based on the hydrolysis procedures of Method No. SARS-98-06, all reported results for total 
quizalofop-1' -c:thyl residues would include residues of both the R and S cnantiomers of 
qui/.alofop--.:tiPcl and quizalofop. 
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Quirnlnfop-P-ethyl/128709/Nissan Chemical [ndustries. Ltd.133906 
D/\l 'O 7.4.1/7.4.2/0PPTS 860.1500/0ECD flA 6.3.1, 63.2, 6.3.3 and IJIA 8.3.1, 8.3.2, 8.3.3 

----·------- C'n)p Field '[rial- Flax ---·--------

The maxirnurn ;torage duration of samples from harvest to analysis was 57 days (1.9 months) for 
flax seed. Storage stability data are available for cottonseed and canola (D220215- l 7, 2113/96, 
F. Griffith) which may be translated to flax seed to support the storage conditions and durations 
of sample'; li·orn +he submitted flax seed field t1ials. 

Residues <it' total quizalofop-P-ethyl were less than the method LOQ (<0.05 ppm) inion all 
samples of flax seed harvested 70-74 days after application. 

No residue declme study was included in the submission; these data are not required because 
residues w,,,IT nonquantifiable in/on mature sample,:. 

STUDY/,YAIVER ACCEPTABILITY/DEFICIENCIES/CLARIFICATIONS 

Under the condit10ns and parameters used in the study, the field tiial residue data are classified 
as s,2ientifically acceptable. The acceptability of this study for regulatory purposes i,. addressed 
in the u. S l·J'A Residue Chemistry Summary Document [0310869]. 

COMPLJAJ\CE 

Signed am:. dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality 
statements \\ere provided. No deviations from regulatory requirements were reported which 
would ha\ 1: '11 impact on the validity of the study. 

-----------·--· -----·--------·-------·--------------
DP Harcocle IF 1 llS69/MRlD No. 45089201 Page 2 of 8 
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()uizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
DAC'O 7.4.1/7.4.2/0PPTS 860.ISOO;OECD llA (J.3.1, 6 3.2, 6.3.3 and IJIA 8.3.1, 8.3.2. 8.3.3 

-------~·---r~~'.12--Y-ield Trial - Flax ---------------· -------------

A. BACKGROUND INFORMATION 

Qui?a]ofop-J>-cthyl is a selective herbicide used for the control of annual, and perennial grasses 
in cropped. and non-cropped land areas, and is applied as preplant, preemergence, or 
postemergence. Chemically, guizalofop-P-ethyl is a racemic mixture ofR and S enantiomers, 
and the R-cnantiomer is the pesticidally active 1isomer. The nomenclature and physicochemical 
properties nf qmzalofop-P-ethyl are summarized in Tables A.1 and A. 2. 

--- -
TABLE A .. I. Test Compound Nomenclature. 

----·------~ 
Che111ical :-;tn1vrur' 

'--·-------·-
Co1:in1on nan1c 

Con1pany experimental name 

IUPAC na1T1t· 
·---

CA:.; nainc 

CAS regish·_y nun1her 

End-use prc•(:yct (EP) 

·-

-
0 

n,~,) O" Jl T/l~ ?'1 r 
-~ , / -~ ,, ~ CH, _,.., ~~ 0 

-
Qui l:alofOp-P-ethyl -
Not prov·ided -
ethyl ( R)-2-L 4-( ( 6-chloroquinoxalin-2-y l)ox y)phenoxy ]propanoatc 

( 2R )-2-[4-[ ( 6-ch loro-2-quinoxa 1 inyl)ox y Jphenoxy )propanoic acid, 

I 00646-51-3 

----·~----4 

----·-----~ 
---···-----4 

ethyl ester 
-'-----·--! 

0.88 !b/gal EC fon11ulalion (EPA Reg. Ne). 33906-9) ------------~ 

TABLE A. Physicochemical Properties of the Technical Grade Test Compound Quizalofop-P-Ethyl. ·-
Paranieter 

Melling poi111 
'---~----

pH 
~----

Den::::ity 

Water soluhi -
SoLcnt "olul 

.__ _____ 
Vapor prcs~u 

Dis:;ociatio1~ -
Octunol!wa~c 

U\/ ·visible CJ·, .__ _____ 

ti1;. 

iili:-, 

\.:on<>la 

r p<irti 

nt, pKa 

tion coefficient 

;on spectrun1 

Value 

76.0-77 .0 "C (pure forrn) 

6.6 (l(Vo a4ueous slurry) 

1.35 g/c1n' at 20 ~c (pure fonn) 

0.4 ppm (20 °C) 

acetone 
hcn1.cne 
carbon disulfide 
chlnrofoni-1 
cyclobexar1onc 
dichloro~nethai1c 

din1ethyl sulfo\:idc 
ethanol 
n-hexant· 
methanol 
tetrahydro1Ura11 
toluene 
xylene 

8.3 x IO"" mm Hg (20 'C) 

Not applicable 

log Pow 0 4.66 

Not available 

DP Barcode IJ \I O>i69/MRID No. 45089:20 I 

Reference 

CB Nos. 5852 & 5853, 
3/29/90, \V. Hazel 

siL at 20 °C 
GSIJ 
080 
660 
1350 
440 
1970 
200 
22 
5 

22 
1160 
430 
.160 

-----

____ ,_,, ______ _ 
Page 3 of 8 
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Qoizalofop-P-ethyl/1287091Nissan Chemical Industries. Ltd./33906 
D1\CO 7.4.1/7.4.2/0PPTS 860.1500/0ECD IIA 6.3.1, 6.3.2, 6.3.3 and IIIA 8.3.1, 8.3.2. 8.3.3 

----.~~E2E_Field Trial - Flax ---· ---···--··-----------

B. EXPERIMENTAL DESIGN 

B. I. Stud~ Site Informatiolll 

The study :;it1C details are summarized in Table B.1.1. The actual temperature recordings were 
within average f1istorical values for the residue study period for all trials. The actual rainfall 
average in the spring was abov·e the historical rainfall average at all sites which delayed planting; 
however, this did not have a significant impact on the crop growth and development at any trial. 
lnigaticm '' a,: not used at any site. 

TABLE B.1.1. l'rial Site Conditions. 

-~ .. rial ldcnlifieation: City, State; Year Soil characteristics 1 

r Trial ID No.) Type o/oOM 2 I pH I 
Dalton, MN, 1999 •: SARS-99-MN-IO) Loa1n N/A 4 

N011hwood, t'iD: 1999 (SARS-99-ND-lOA) Loatn NIA 

New Rockl( 1nl XD; 1999 (SARS-99-ND- Sandy loa1n N/A 
!OH) 

·- -
Velva, ND: 19'l9 {SARS-99-ND-lOC) Loa in N/A 

-fhi~sc pa1 a111~1 ;~1::.; arc not applicable since they dn not affect the proposed use pattern for this chemJ<..,al. 
Organic niatll>: 

_\ C~ation exchan :~1-' capacity 
--1- Nc1 l .1pplicc1bk 

T AULE R 1.2. S 'tudy Use Pattern. 

'["rial ldentifi1.::ati('l 
(_:ity, State: 'i '-'<Jr 

(Tri;d ID Nil.: 

11 

Dalton, MN: 1 q<)(; 

(SARS-99-\H-. · I! 

No11lt\vood !\JI;; l 
(SA RS-99- "-. IJ I " 

Nev.' Rockf~)\ LI. !\ l 
199'l iSAR;;.9'''
JOBI 

) 

·-
999 
,\) 

·-
); 

D-

EP' 

0.88 
lb/gal 

EC 

0.88 
lb/gal 

EC 

0.88 
lb/gal 

EC 

...... Application 

Method; Ti1ning Volume 
(GPA) 2 

I. Broadcast fl)liar; nurnerous , 20.0 
leaves !-------------------+--
2. Broadcast fohar; numerous : 20.0 
leaves , ----·-t----
1. Broadcast {l)\iar; start of 20. l 
branching 
~· 

2. Broadcast foliar; branching 20.0 

l. Broadcast foliar; b]·anching 20.1 
-· 
2. Broadcast foliar: branching I 9.6 

Rate 
(lb ai/A) 

0.080 

0.081 

0.081 

0.081 

0.081 

0.079 

-----· --~---- ··--·----- -· 
Vel\'a ND; 191.,iq 

(SAFS-99-N;J Iii •'. ::i 
0.88 
lb/gal 

EC 

1. Broadcast foliar; vegetative 
f-· 

2. Broadcast foliar;\ egetative 

. ----~·-------- -· 
End-use Pr( ·ducL E~PA Reg. No. 35-2-."4]. 
Gallons pei :i1: re 
Non-ionic ~Jrta• __ -ta11t; added to all spray n11xturcs at (L,~5?/;) vi'v . 

) 5.0 0.082 

15.0 0.082 

-
-

RT! l"otal 
(days) Rate 

(lb aLA) 

--- 0.161 

-
7 

-t-----·-
--- 0 162 

8 
-f---·-----

--- 0.16\ 

7 
-~ 

--- 0.164 
-

7 
-~-- .. -

CEC 3 

Tank Mix/ 
Adjuvants 

NIS 3 

NIS 

NlS 

NIS 

·--- ------ -
DP Barcodc 1 l\ I Uf:69/MR1D No. 45089201 
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Qmzalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
Dr\t'O 7A.l/7A.2/0PPTS 860.1500/0ECD IIA 6.3.1, 6 3.2, 6.3.3 and llIA 8.3. l, 8.3.2. 8.3.3 

Table 8.1 '.' summarizes the use pattern followed in the study. At each test location, two 
postemergcnce broadcast applications of a 0.88 lb/gal emulsifiable concentrate (EC) formulation 
ofqu1zalofop·f' .. ethyl (Assure II; EPA Reg. No. 352-541) were made with a 6-·8 day RTI for a 
total seasonal application rate of 0.161-0.164 lb ai/ A. All applications were made using ground 
equipment m spray volumes of 15-20 gal/ A, mixed with a non-ionic surfactant. The label 
proposes a preharvest interval (PHI) of 70 days. The trial numbers and geogracphical locations 
are summarized in Tables B.1.3. 

TABLE Bcl..:.L_.Trial Numbers and Geographical Locations. 
NAFT.A. Flax seed 
GrO\V!lig 

Zones 

>--· 
Sub1nitted Requested 1 

Canada U .. S. -·---- ioo--·-·----------+--·----...;..----+---·--'"-------1 
I -·--·--- r--·-··------------1-------------+------ ·-------1 
IA 
-·----·-i---·-------·------+--------------+--··----------1 
2 
--------1----·-------·------1--------------+--··----------1 

l 
-·-----·-!--·-·-··-·------------+--·----·-----+-------------1 
4 
---------~·-----------·----+--------------t---.. ----------1 
5 2 .2 ------- ---···-·-------------;----·----------+-- ----------1 
5A -----·-·-1----------------1-------·-----+--- --------·--! 
SB 
------- ~------------ ---+-------------+----- ------1 
6 
--------- -·-------- ----+-------·-----+--- ----------; 
7 2 ------··-f--·-------------1------------+---·----------l 
7A -----·----···--·-----------+--------------+------·-------< 
8 ------- ·······----------- ---1----------------1-----.. ------1 
9 
----·-·- ·--·--------------+-------------+--- -----------! 

I Cl ------·- ---·------------11-----·-----------11-------·---------1 
11 ------- f-·----------------i---- ----------+-- ----------1 
12 -----·---~-·-------------+------------+--- ----------! 
13 ---------1-------------·-----I---·-----------+--- ----------1 
14 ----·-·- ---·------------·--+---------------+---·---------; 
15 

-·---·-··- l----·-----------·--1------·-·------+--- ----------; 
16 --·------- -·---------- ---+--------------ii--------------; 
17 ------- -----------------+------------+------.. ------1 
18 ----·-·- ~----------·-----·--+-------------+------- -------! 
19 ---·-··- ~--·------------+----------------+-------------1 
20 --·--------·--------·-------1---------------+-- --·--------1 
21 

Total 4 
. s .. 

1 As :·~er ()Pl' 1 '") '"-61\.1500, Tables 1 and) ft)1 fla~ .. 

We nok 1f-ul :J fifth trial was initiated in SD; however, samples from this trial were not analyzed 
bcc.mse development of the crop was adversely affocted by the spray drift from an adjoining area 
applied wilh ,;Jyphosate. lnfonnation concerning the SD trial is not presented herein. 

DP Harco'k J; I <l:l1>91MRID No 45089?01 Page 5 of 8 
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Quizalofop-P-ethyl! 128709/Nissan Chemical Industries, Ltd./33906 
DA< 'O 7.4,1/7.4.2/0PPTS 860.1500/0ECD IlA 6.3.1, 6.3.2, 6.3.3 and IIIA 8.3.1, 8.32. 8,3.3 

___ -----· _ '~_r1~E-~F 1eld Trial - Flax ------------·-

B.2. Sample Collection, Handling, and Preparation 

Single untreated and duplicate treated samples of mature flax seed were collected by hand or 
mechanically from each field trial; flax seed was harvested 70-74 days after application, All 
samples were frozen within 3 hours of sampling and shipped frozen to Ricerca, Inc. (PainesvilJe, 
OH) for rcsid1e analysis, Samples were stored frozen (-23 to -20 °C) at the analytical laboratory 
until analy;;is: samples were homogenized in the presence of dry ice prior to analysis, 

B.3. An:aly tical Methodology 

Samples of flax seed were analyzed for residues of quizalofop-P-ethyl (the total of the parent 
quizalofop-l'-ethyl and its acid metabolite qmzalofop-P) using the HPLC method (Method No. 
SARS-98-06!. A brief description of the method is included below; for a complete description of 
the method. rder to the DER for MRID 4496770~. 

81iefly, sample:;, were refluxed with methanolic potassium hydroxide to convert quizalofop-P
ethyl and qui,:alofop-P residues to 2-methoxy-6-chloroquinoxaline (MeCHQ). The solution was 
acidified and partitioned with hexane to extract the MeCHQ and the hexane fraction was cleaned 
up by gel penneation chromatography (GPC). The GPC eluate was concentra1ted and redissolved 
in hexane for HP LC analysis with fluorescence detection. Residues were reported as quizalofop
P-ethyl equiv.Jicnts using a molecular weight conversion factor of 1.917. The validated LOQ 
was 0.05 pun: t<>r flax seed. 

In addition to wncunent method validation, the petitioner conducted method validation with flax 
seed prior tu the irnalysis of the field samples; these data are repmied with the concurrent method 
validation data ;n Table C.2. 

We note that :1ascd on the hydrolysis procedures of Method No. SARS-98-06, all repmied results 
for total quu<dofop-P-ethyl residues would include residues of both the Rand S enantiomers of 
quizalofop-dhvl and quizalofop. 

C. RESl LTS AND DISCUSSION 

Sample st<m1gc conditions and durations are summarized in Table C.1. The maximum storage. 
inter> al ol 'lnnples from harvest to analysis was 1.9 months for flax seed. Storage stability data 
are available :(1r cotton seed and canola indical'ing that residues of quizalofop-ethyl and 
quizalofop are stable during up to 36 months, respectively, of frozen storage (D220215-17, 
'.UI ~,,96, F. Griffith). These data may be translated to support the storage conditions and 
durations •l !' s'unples from the flax crop field trials. 

Methnd validation and concunent recovery data are presented in Table C.2. Samples of flax 
seed were arndv,Gd for residues of quiLalofop-P-ethyl and quizalofop-P using the HPLC method, 

[)p Harccidc :, r~ '0~69/"tviHJD No. 45089201 Page 6 of 8 
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')u1,,ilofop-P-ethyl/128709iNissan Chemical Industries, Ltd.133906 
DA< 0 7.4.117.4.2/0PPTS 860.1500/0ECD l!A 6.3.1, 6.l.2, 6.3.3 and llIA 8.3 L 8.3.2. 8.:U 

_______ c:':'°'.l~Field Trial - Flax 

(Method No. SARS-98-06). This method is adequate for data collection based on acceptable 
concmTent method recovery data; recoveries ranged 88-98% for flax seed fortified with 
quizalofop-P-ethyl at 0.05 and 5.0 ppm. ln addition, adequate method recovery data were 
obtained pnor to analysis of the field trial samples; recoveries ranged 86-97% for flax seed 
fortified with quizalofop-P-ethyl or quizalofop-P at 0.05 and 5.0 ppm. The validated LOQ was 
0.05 ppm. \pparent residues of total quizalofop-P-ethyl were below the LOQ in/on four samples 
of untreated flax seed. 

- -----
TABLE Cl. Summary of Storage Conditions. 

Matrix Storage Storage T)uration Interval of Demonstrated 
Temperature (°C) I Storage Stability 

Fla);. ~eed -23 to -20 39-57 days Quizalofop-ethyl and quizalofop are stable in/on 
(l.3-1.9 months) frozen soybean seed for up to 48 and 36 ·months, 

respectively. 
·-· .. . ., /\.cl ual ~to . .tg\ .Jurdt1on from collec1.1011 to ancLlysis, s<11nples v.1ere analyzed w1th1n 2-4 days of extraction . 

TABLEC.l. S 'ummary of Method Validation and Concurrent Recoveries of Quiza]ofop-P-'Ethyl and 
Quizalofop-P from Flax Seed. 

Analyte Spike level Sample Recoveries 

- (ppm) size (n) (%) 
,_M_a_t•--ix _____ ,J 

Method Validation 

Quizalofop-P-ethyl (1.05 3 90,94,97 
-

5.0 3 91, 94, 94 

Quizalofop-f' 0.05 3 86,93, 94 

5.0 3 86, 87,97 

flax-<ccl - _ } 

C'oncurrent Recoveries 

Quizalofop-P-et:E (J.05 J 2 

I 
92, 98 

5.0 , 88,97 " 
Flax seed ::=~] 

TABLE C.J. f {esidue Data from Flax Field Trials with Quizalofop-P-Ethyl. ----- -Trial ldentific:11i1Y1. ( tty, 
State; Year ( rriai2 No.) 

Dalton, !\1N; 1 ~19'~ 
( SARS-99-M f.,. !lh 

Nortl1wood, N!.); !1)( 

(SARS-99-ND- l I·/\) 

l\c\V Rockfon1_ I'.[), 

(SARS-99-ND- I P/l i 

Veh'•l., ND; J•)'J(; 

(SARS-99-ND-l 1)1_ .1 

19 

1 ~J99 

Zone 

5 

5 

7 

7 

C1·op; ·variety 

Fla:x.; Nech,;: 

Fla>:.; On1<::ga 

-- -· 
Flax; 01nega 

Fl<1x; Neche 

1 The v:111d11led-·,1L·:il1 1.[ L()() was 0.05 ppn1 f(lr fla;; seed. 

C01nrnodlty Total Rate PHI 
or rvtatrix (lb ai/A) (days) 

Seed 0 161 74 

Seed () 162 71 

Seed () 161 70 

Seed 0. 164 70 

-
Mean [SD](%) 

E""'] - 92 f4.6j 

~[_.:)4 [46] 

-----
-

Total ()uizalofop-P-
Ethyl Residues (pp1n) 1 

<(I 05, <0.05 

<0.05, <005 

-
<() 05, <0.05 

----· 
<O 05. <0.05 

Residue dat.< frNn the flax tield trials arc reported in Table C.3 and a summary is presented in 
Table C.4. 'h.~ residues of total quiza\ofop-P-ethyl were less than the method LOQ (<0.05 ppm) 
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in/on flax seed harvested 70-74 days following postcmergence broadcast applications of the 0.88 
lb/gal EC fonnulation, at a total rate ofO. 161 .. 0. 164 ppm. 

- -
TABLE C.4. Summary of Residue Data from Flax Field Trials with Quizalofop-P-E:thyl. >--·--!Tu Co1nn1odity To1a] Applic. PHI Residue Levels 1 (pp1n) 

Rate (days) -
I ilb ail A) 

n Min_ Max. HAFT' Median l\1can Std 
(STMdR) 3 (STMR)' Dev. 

Flax. seed I 0.161-0.164 70-74 8 <0.05 <0.05 <0.05 <0.025 <0.025 0 
-The LOQ we,.; 0 0> ppn1. In calculat1ng the 1nedrnn, inean, and standard deviation, half the LOQ V.'as used for residues reported 

~ciovi the LO() in Table C.3. 
Highest A\·~rag,_' Field Trial. 
Supervised T r.aJ l\tfedian Residue 

4 Supervised Tn,ctl I\'[ean Residue 

D. CO,,,.CLUSION 

The submit led flax field trial data reflect the use of two postemergence (broadcast ground) 
application:- 1il' a 0.88 lb/gal EC formulation of quizalofop-P-ethyl at a total rate of 0. 161-0. 164 
lb ail.I\, with a PHI of70-74 days for flax seed. An acceptable method was used for quantitation 
of residues :11.'on :1ax seed. 

E. REFER~:NCES 

DP Barcocle: D220215-217 
Subject: PP# 3F4268/5H5720 - Quizalofop-P-ethyl ester (Assure II) on the Legume 

Vegetables (Succulent or Dried) and Foliage of Legume Vegetable Crop Groups, 
Sugar beet Tops, Roots, Molasses, and Cottonseed. 

From: 
To: 
Dated 
MRlD: 

1:. Griffith 
J~. Taylor and K. Whitby 
2113196 
.i3:m4101 

f-. DOClMENT TRACKING 

Reviewer: :·:. Oonnithan 
Date: June 13. 2006 
Petition N11111her PP# OF6076 
EPA Reg. r-,,o ::.1.906-9 
DP Barcodc D 1I0869 
PC Code: I ?:nus 

DP Barcode I l; I U8G9/MRID No. 45089201 
-·-·--------··---~----------··-Page SofS 
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l)ui,calofop-P-Ethyl/128709/Nissan Chemical Industries, Ltd./33906 
DACO 7.4.5/0PPTS 860.1520i0£C]) JIA 6.5.4 and fJIA 8.5 
Processed Food and Feed - Flax ----------_ ---_---;:w-

S- f<ir~"-A-;J7i~ 
S. Oonnithan, Biologist. _ lba1e: June 13, 2006 Pnrnary h·3luator 

-----
Registration Action Branch 2 
Health Effects Di,·ision (7509 P) 

Peer Reviewer 

, c~ ' 
William Drew, Environmental Scientist {,,l/l',aG~~~' 2006 
------~~-----,-----------~ 

Registration Action Branch 2 
Health Effects Division (7509 Pi 

This Data Evaluation Record (DER) was originally prepared under contract by Dynarnac 
Corporation !_:?275 Research Boulevard, Suite 300; Rockville, MD 20850). The DER has been 
reviewed by the Health Effects Division (HED) and revised to reflect current Office of Pesticide 
Programs ( 01'1') policies. 

STUDY REPORT 

45089202 1 Jnkn, J. (2000) Magnitude of Quizalofop-P-Ethyl and Quizalofop-P Residues in 
Flaxseed and Processed Commodity, Meal: Lab Project Number: SARS-99-11: 0 I 0857-2: 99 .. 
1820. Unpublished study prepared by Stewart Agricultural Research Services .. Inc .. and Ricerca, 
Inc. 391 11 

EXECUT!VE SUMMARY 

Nissan Chcrmcal Industries, Ltd. has submitted a processing study with flax seed. In one trial 
conducted 111 :VfN, flax seed was harvested 74 clays following a single postemergence broadcast 
application of the 0.88 lb/gal emulsifiable concentrate (EC) formulation of quizalofop-P-ethyl 
(Assure ll; EPA. Reg. No. 352-541) at 0.323 lb ai/A (2x the field trial application rate) or 0.81 lb 
ai/A (5x the field trial application rate).. Flax si:ed treated at the highest application rate was 
chosen for th•_, processing study. 

Samples c·l· flax seed were analyzed for residues of total quizalofop-P-ethyl (quizalofop-P-ethyl 
and its acHi rnctabolite, quizalofop-P) using a high perfrmnance liquid chromatography (HPLC) 
method (Method No. SARS-98-06). This method is adequate for data collection based on 
acceptabk concurrent method recoveries. The validated limit of quantitation (LOQ) was 0.05 
ppm for flax >eed. We note that based on the l1ydrolysis procedures of Method No. SARS-98-
06, all rep(11icd r-~sults for total quizalofop-P-ethyl residues would include residues of both the R 
and S enartw111ers ofquizalofop-ethyl and quizalofop. 

The maximum storage duration of the study samples from collection to analysis was 1.2 months 
for flax seed. Storage stability data are available for soybean seed (PP# 5F3252, 12.18/87, G. 
Otakie) winch may be translated to support the storage conditions and durations of samples from 
the submitted study. 

------- - -··-·-- ·~~--~ 
[)p Barcodc ·-y~ 111g69/MRlD No. 4.5089202 Page 1 of6 
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Quizal"fop-P-Ethyl/128709/Nissan Chemical Industries, Ltd./33906 
D.\LO 74.5/0PPTS 860. l52010ECD !IA t\.54 and lIIA 8.5 
Pr(lci:;;;sed Food and Feed - Flax 

Residues oi'hital quizalofop-P-ethyl were less than the LOQ (<0.05 ppm) in/on flax seed treated 
at the exaggerated rate (5x the field trial application rate), therefore, raw agricultural commodity 
(RAC) sarnpb; were not processed into meal. 

STUDY /\VA.IVER ACCEPTABILITY /DEFICIENCIES/CLARIFICATIONS 

Under the 1.ond1tions and parameters used in the study, the processed commodity residue data are 
classified a; ,;cientifically acceptable. The acceptability of this study for regulatory purposes is 
addressed in the U. S. EPA Residue Chemistry Summary Document [D310869]. 

COMPLIANC~. 

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality 
statements were provided. No deviations from regulato1y requirements were reported which 
would have an impact on the validity of the study. 

-----------
DP llarcodc fl~ l 0869/MRID No. 45089202 Page 2 of6 
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C)uvalofop-P-Ethyl/1287091Nissan Chemical Industries, Ltd. 33906 
Di.CO 7.4.5/0PPTS 860.152010ECD IIA 6.5.4 and ll!A 8.5 
f)L1ccssed Food and Feed - Flax 

---~·------

A. BACKGROUND INFORMATION 

Quizalofop-P-ethyl is a selective herbicide used for the control of annual, and perennial grasses 
in cropped, and non-cropped land areas, and is applied as preplant, preemergence, or 
postemergence. Chemically, quizalofop-P-ethyl is a racemic mixture ofR and S enantiomers, 
and the R-enantiomer is the pesticidally active isomer. The nomenclature and physicochemical 
properties pf quizalofop-P-ethyl are summarized in Tables A.1 and A. 2. 

·- - -
TABLEA.11 T est Compound N on1enclature. 

·-· -
Chc'J1'cal strl1 -..'.l.l·t 0 

Cl"('' /N:L no·. ..ll_ /', :/"' .l ...., i r 0 CH, 

-~ ... ,.., .,,.....; ~ CH, 
'N (} v---

------
Conunon nani Quizalofop-P-ethyl 

Co1npany e>. p ~nnient al naine Not provided -
JlJPA.C naine ethyl ( R)-2-[ 4-t. ( 6-ch loroquinoxa!in-2-y 1 )oxy )phenoxy]propanoate -
CAS r;a1ne (2R)-2-[ 4-[( 6-chloro-2-quinoxalinyl )oxy]phenoxy ]propanoic acid,. ethyl estt:r 

CAS registry nurnher 100646-\1-3 .. 
End-use prod-, 
~----

0.88 lhigal EC fonnulatiPn (EPA Reg. No, 33906-9) -

TABLEA.l:. !'._hysicochemical Properties of the Technical Grade Test Compound Quizalofop-P-Ethyl. 
Paran1eter 

Melting point 

pH 

\Vater soluhil .. ~ 

-
.t, pK" 

Vapor pressur'.~

Dissociation c1)ns1ai' 

Octano].\,.·atc::: pnl 1it1 

UV/~~ible a:_::-orpti( 

on coefficient 

>11 spectnun 

Value 

76.0-77.0 °C (pure fonn) 

6.6 (I%) aqueous s!uny) 

1.35 g/cn-r' at 20 "C (pure fonn) 

0.4 ppm (20 'Ci 

acetone 
benzene 
carbon di-.;ulfidc 
ch]()rofonn 
cyc!ohexanone 
dich!oron1cthanc 
di1nethyl sulfoxidc 
ethanol 
n-hcxane 
1nethanol 
tctrahydrofuran 
toluene 
xylene 

8.3 .\ I 0· 1
'' 1n1n Hg (20 T) 

Not applicable 

log Pow-,-- 4.66 

Not availahle 

DP Rarcode rn 1 '1%9/MRID No. 45og9202 

Reference 

CB 1\os. 5852 ,~ 5853, 
3/29/90, W. H:izel 

D/L at 20 °C 
650 
680 
660 
USO 
440 
1970 
200 
~'.2 

5 
22 

I i60 
430 
360 

.. 

-----

Page 3 of6 
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()uizalofop-P-Ethyl/128709/Nissan Chemical Industries. Ltd./33906 
DACO 7.4.5/0PPTS 860 152010ECD IIA 6.5.4 and IIIA 8.5 
PFh~essed Food and Feed - Flax 

B. EXPERIMENTAL DESIGN 

B.L Application and Crop Information 

Details of the use pattern followed in the study are provided in Table B.1.1. Two plots were 
treated wilh a smgle postemergence broadcast application of the 0.88 lb/gal emulsifiablc 
concentralc (EC) formulation of quizalofop-P-ethyl (Assure II; EPA Reg. No. 352-541 ), the plot 
#I at 0 . .32.1 lb ai/ A (2x the field trial application rate) and the plot #2 at 0.81 lh ail A { 5x the field 
trial application rate). The label proposes a preharvest interval (PHI) of70 days. Only the flax 
crop treated al the 5x application rate was chosen for the processing study. 

TABLE B. I. I. Study Use Pattern. 
Trial ldentif1catinn: 
City. State;\ .~·;11· EP I Method; Tiining 
(Trial ID No., 

Dalh1n. !'dN LF1<f 0.88 Broadcast foli,11"; 
I SARS-99-H ..; ) 1) lhigal EC nu111ernus lc;:i\·es 

.-,-·-----· -En1J·use Pn_1('.1J\_·1 ! PA.. Reg. No. 3·52-)4\. 
~ Gallon:~ per u~Tl. 

Application 

Volume Rate 
(GPA) 2 (lb ail A) 

12 04 0.323 

12(!.6 0.81 

Rctreatn1cn1 I 11;•,Tc· 'I; not applicahlc (NI A) beca11se a single application \Vas 111a<le. 

B.2. Sample Collection, Handling, and Processing Procedures 

---.. 

-
-

RT! 1 Total Rate Tank Mix/ 

(days) Ob ail A) Adjuvants 

NIA 0.323 
(2x) X-77 

-----~- (025%) 
NA 0.81 

-~--

Bulk flaxseed samples from the MN trial site were collected using a combine and slnpped at 
ambient tempc:ratures within one day of harvest to Texas A. & M., Food Protein Research & 
Dcvdopme'lt Center (Bryan, TX) for processing. Samples were stored frozen at the Food 
Protein Re,carch & Development Center. A subsample of the RAC sample was taken and 
shipped fro/en to Ricerca, Inc. for initial residue analysis. Flax seed samples were stored frozen 
at the anal yrical laboratory until analysis; samples (seed including hull) were homogenized in the 
presence of dry ice prior to analysis. Because nonquantifiable residues of total quizalofop-P
cthyl were (•und in the RAC, the flax seed sample was no1 processed into meal. 

B.3. Analytical Methodology 

Samples o 1· flax seed were analyzed for residues of quizalofop-P-ethyl (the total of the parent 
quizalofop-1'-clhyl and its acid metabolite quizalofop-Pl using an HPLC method (Method No. 
SARS-98-1)6 ). A brief description of the method is included below; for a complete description of 
the method .. refer t.o the DER for MRID 44967703 

B1iefly. sample' were refluxed with rncthanolic potassium hydroxide to convert quizalofop-P
cthyl and quiz<Jlofop-P residues to 2-methoxy-6 .. chloroquinoxaline (MeCHQ). The solution was 
acidilied am! partitioned with hexane to extract t.he MeCHQ and the hexane fraction was cleaned 
up by gel pcnncation chromatography (GPC). The GPC eluate was concentrated and redissolved 
in hcxdnc for I WLC analysis with fluorescence detection. Residues were reported as quizalofop-

Page 4 r.f 6 
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Quiza].,fop-P-Ethyli1287091Nissan Chemical Industries, Ltd./33906 
D•\(0 7.4.5/0PPTS 860.1520/0ECD llA 6.5.4 and lIIA 8.5 
Prr-'ressed Food and Feed - Flax 

P-ethyl equivalents using a molecular weight conversion factor of 1.917. The validated LOQ 
was 0.05 pp!T for flax seed. 

We note that based on the hydrolysis procedurt:s of Method No. SARS-98-06, all repmied results 
for total qum1lofop-P-ethyl residues would include residues of both the Rand S enantiomers of 
quizalofop--ethvl and quizalofop. 

C. RESLLTS AND DISCUSSION 

Flax seed was harvested 74 days following a single postemergence broadcast application of the 
0.88 lb/gai f'C formulation at 0 .. 81 lb ai/A (5x the field trial application rate). 

Sample stoiagc durations and conditions are summarized in Table C.l. Flax seed samples were 
stored fro:;ccn prior to analysis. The maximum storage duration of the study samples from 
harvest to analysis was 36 days (1.2 months). Storage stability data are available for soybean 
seed indicaring that residues ofquizalofop-ethyl and quizalofop are stable during up to 48 and 36 
months, respectively, of frozen storage (PP# 5F3252., 12118/87, G. Otakie). These data may be 
translated t•, «upport the storage conditions and durations of samples from the submitted flax 
stud\'. 

- -
T AJlLE C. I Summary of Storage Conditions. ---------

A.ctual Ston~ Matri.; Storage Duration of Demonstrated 
(R_-'\C: \)r E·dr:J.1:1) Temperature 'C) Duration 1 

• Storage Stability 

Flax seed (R \(, 1 Frozen 36 days Quizalofop-ethyl and quizalofop are stable inion 
t 1 .2 month>! frozen soybean seed for up to 48 and 36 Tnonths, 

respectively. ---------- .. 
Sto1 age du1<1th111 1101n collection to analysis. A.II samples were analyt.ed \Vttlun 4 days of extraction. 

Concurrent recovery data from the flax seed processing study are presented in Table C.2. 
Samples of l]ax seed were analyzed for residues of quizalofop-P-ethyl and quizalofop-P using an 
HPLC method. Mdhod No. SARS-98-06. This method is adequate for data collection based on 
acceptable concurrent method recovery data. Recoveries ranged 85-92% for flax seed fortified 
with quizalnfop-P-ethyl at 0.05 and 5.0 ppm. We note that additional method validation data for 
flax seed fortified with quizalofop-P-cthyl or quizalofop-P were submitted in conjunction with 
the flax fie!d trials (refer to the DER for MRID 45089201). The validated LOQ was U.05 ppm. 
Apparent n:-.1ducs of total quizalofr>p-P-ethyl were below the method LOQ in/on one sample of 
untreated flilx seed. 

TAB LEU; __ Summary of Concurrent Recoveries of fotal Quizalofop-P-Ethyl from Flax See~ 
Matri_x 

Flax ~e-eJ 

------·· 

-
Spike level (ppm) I Sample sile (n) I Recoveries(%) Mean(%) 

0.05 l 85 89 

5.0 I () 2 
- . -- ----"-

l)P Barcodc I l 11,_,_r,9/MRID No. 45089202 Page 5 of6 
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-~----------------

Residues c·f total quizalofop-P--ethyl were Jess than the method LOQ (<0.05 ppm) in/on flax seed 
treated at the exaggerated rate (Sx the field trial application rate), therefore, RAC samples were 
not proces;;ed into meal. 

TABLE C.:l. Residue Data from flax Seed Processing Study with Quizalofop-P-Ethyl. 

RAC R,\( or Processed Total Rate PHI Total Quizalofop-P-Ethyl Processing Factor 
C\)tninodity (lb ai!A) (days) Residues (ppm) 1 

Flax Seed (RAC) 0.8 l 74 <0.05 (0.047) ---· 
fh10' LOQ \i·a-" 0 Li5 ppm for flax seed; the actual resldue value is reported in parentheses. 

D. CONCLUSION 

Total quizalof.,1p-P-ethyl residues in/on flax seed were nonquantifiable following one 
postemergence treatment at an exaggerated rate representing 5x the field trial application rate; 
because re;;;,dues were below the LOQ in RAC, it was not processed. An acceptable method was 
used for quant1tation of residues inion flax seed. 

E. REFEHENCES 

CB Nos.: .2806, 2806, 2810, and 2811 
Subject: PP1' 5F3252/FAP # 6H5479 Qmzalofop Ethyl (Assure®) on Soybeans. 

Amendment Dates August 11, 1987 
From: 
To: 
Date: 
MR IDs: 

Ci Otakie 
R Taylor and Toxicology Branch 
I 2.1 8/87 
-+0322401-40322413, 4033620L and 40337101 

F. DOCTMENT TRACKING 

Reviewer: S. Oormithan 
Date: June H, 2U06 
Petition Number PP# OF6076 
EPA Reg. Nu. J3')06-9 
DP Barcode: Dl I 0869 
PC Cc>de: I ::ro" 

DP Barcodc 031 'J8,-,'l'MRlD No. 45089202 
------~-·---

Page 6 of6 
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l)u!l,tlofop-P-ethyl/128709/'lissan Chemical Industries, Ltd./33906 
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---- - --------~---·-------------· ------ ----------------------~-- -:_.:-----r.<:'._ - ----I 'rc,p Field Trial - Wheat --~ 

u- /\lt 111vv-S- J 
Primary Evaluator S. Oonnithan, Biologist ___ 'rfate: June' J, 2006 

Registration Action Branch 2 
Health Effects Division (7509 P) 

r_:Jt&~{/J 
William Drew, Environmental Scientist Date: June 13, 2006 
------~----------------

Peer Review-er 
Regis tra ti on Action Branch 2 
Health Effects Division (7509 P) 

This Data Lnduation Record (DER) was originally prepared under contract by Dynamac 
Corporation (?27 5 Research Boulevard., Suite 300; Rockville, MD 20850. The DER has been 
reviewed bv the Health Effects Division (HED) and revised to reflect current Office of Pesticide 
Programs (OPPJ policies. 

STUDY REPORT 

45885801 Carringer, S. (2002) Magnitude of the Residue ofQuizalofop-P-Ethyl and Quizalofop
p in Wheal Raw .Agricultural and Processed Commodities: Final Study Repo1t: Lab Project 
Number: ! Cl-01-006-01: TCI-01-006-02: TCI--01-006-03. Unpublished study prepared by 
Morse l.ah()ratories, lnc. 593 p. 

EXECUT!V~~ ~UMMARY 

Nissan Chcmtcal Industries, Ltd. has submitted field trial data for quizalofop-P-ethyl on wheat. 
Thirty-twc tnals were conducted in the U.S.(l 5) and Canacla(l 7) during the 2001 and 2002 
growing ~'eas.rn. The U.S. trials were conducted in Zones 2 (NC 1 trial), 4 (AR; I trial), 5 (KS, 
NE, and ND: ; trials), 6 (OK and TX; 3 trials), 7 (ND, NE, and SD; 3 trials), 8 (KS and TX; 3 
trials), and 1 (ID; I trial). The Canadian trials were conducted in Zones 5 (ON; 2 trials), 7 (AB 
and SK; 2 ln.1ls}, 7A (AB; 3 trials), and 14 (AB, MB, and SK; 10 trials). Nine trials were 
conducted or winter wheat and the remainder were conducted on spring wheal. 

At each te;t location, a single preplant broadcast application of a 0.88 lb/gal emulsifiable 
concentrate 1FC) formulation of quizalofop-P-cthyl (Assure II; EPA Reg. No. 352-541) was 
made to the: soil surface at -0.068 lb ai/A, on or the day before planting. All applications were 
made using: ground equipment in volumes of4.9-20.7 gal/A. Samples of wheat forage were 
harvested ': -:!09 days after application; samples of wheat hay were harvested 55-231 days after 
applicatio.1 :md dried in the field for 1--10 days: and samples of mature wheat grain and straw 
were harvested 90-272 days after application. 

Samples uf\>heat matrices were analyzed for residues of total quizalofop-P-ethyl (quizalofop-P
ethvl and its acid metabolite, quizalofop-P) using a high performance liquid chromatography 
(HPLC) rnet!md (Morse Method Meth-147). This method is adequate for data collection based 
on accept<chlc method recoveries. The validated limit of quantitation (LOQ) was 0.05 ppm and 

DP Barcork I> 1 ! <Jf69/MRJD No. 4588580 I Page l of 14 
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()uizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
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----~~-~.!.'.·2r.!~-i 1~ld l"rial - Wheat _____ _____ _ ___ _ 
the ddined iimit of detection (LOO) was 0.017 ppm for all wheat matrices. We note that based 
on the hydrolysis procedures of Morse Method \1eth-147. all reported results for total 
guizalofop-i'-ethyl residues would include residues of both the Rand S enantiomers of 
quizalofop-dhyl and guizalofop. 

The maximum storage durations of samples from harvest to analysis were 7 .2 months for wheat 
forage, 6.8 months for wheat hay. 4.2 months for wheat grain, and 5.6 months for wheat straw 
Adequate slorage stability data were submitted for wheat matrices (refer to the 860. 1380 DER 
for MRJO 45SK5801) to support the storage conditions and durations of wheat samples from the 
subrnitted field trials. 

Residues ot'wtal guizalofop-P-ethyl were less than the method LOQ (<0.05 ppm) inion all 
samples cH wheat forage harvested 21-209 days after application, wheat hay harvested 55-231 
day:< after <ipplieation, and wheat grain and straw harvested 90-272 days after application. 

No residue decline study or aspirated grain fractions data were included in the submission. 
The.,e data are not required because application was made prior to crop emergence 

STUDY /VY Al VER ACCEPTABILITY/DKFICIENCIES/CLARIFICATIONS 

Under the :~<mditions and parameters used in the study, the field trial residue data are classified 
as scicntif:cally acceptable. The acceptability of this study for regulatory purposes is addressed 
in the forthcuming U.S. EPA Residue Chemistry Summary Document, DP Barcode D3 l 0869. 

COMPLIANCE 

Signed and ,<atcd Good Laboratory Practice tGLP), Quality Assurance and Data Confidentiality 
statcmcni'' were provided. No deviations from regulatory requirements were reported which 
would ha1 e :i.n i:npact on the validity of the ,,tudy. 

----~----· 

DP Barer-cl.· Ill 10869/MRID No 45885801 Page 2of14 
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(_•u1.'.alofop-P-ethyl/l28709!Ni"an Chemical Industries, Ltd_/33906 
I l,\i_-o 7-4 I/7-4_2/0PPTS 860_ I 500 OECD IlA 6-3_ I - 6. 3_2, 63_3 and IlIA 8_3_ [ ., 8-3_2, 8-3.3 

______ ( r< •e__l'.ield Trial - Wheat ---- --------------
A. BACKGROUND INFORMATION 

Quizalofop--P-cthyl is a selective herbicide used for the control of annual, and perennial grasses 
in cropped. and non-cropped land areas, and is applied as preplant, preemergence, or 
postemergence_ Chemically, quizalofop-P-ethyl is a racemic mixture ofR and S enantiomers, 
and lhe R-enanliomer is the pesticidally active isomer. The nomenclature and phys1cochernical 
propc:iiics pf qu1zalofop-P-ethyl are summarized in Tables A. 1 and A. 2. 

- -----
TABLE A.Ii '!est Compound Nomenclature. . -
Chcrnical st!·u c111n 0 

,,, ""i(' ~0- Jl ~ T;---- I ) ~ I ·r - ·a 'cH, 
-~ • /: -~ ~ CH, 

,/ h 0 

-
Corn1non nao !C QuizaloiOp-P-cthyl -----
Co1npuny ex1 ·1nal nmne Not provided -
IUPAC nmiic ethyl (R )-2-[ 4--( ( 6-chloroquino 'alin-2-yl)ox y)phenoxy ]propanoatc -
CAS naine (2R)-2-[ 4-[ (6-chloro-2-quinoxalinyl)oxy]phenoxy]propanoic acid., ethyl c~ter -
CAS registr~ nun1b c·- 100646-51-3 -----
End·-use pnl1.~ u..:. { [ 'Pi 0.88 lb/gal EC fonnulation (EPA Reg. No. 33906-9) -

-· 
TABLE A.2. Physicochemical Properties of the Technical Grade Test Compound 9uizalofop-P-Ethyl. ----
Paraineter Value Reference 

Melting p(•i~'l 76.0-77.0 °C (pure fonn) CB Nos. 5>152 & 5853. .. 
3129190. w_ Hal.el pH 6.Ci ( i 0;;, aqueous slurry) _,_ ______ 

Dc:11sity 1.35 g/cm 3 at 20 c'(~ (pure fonn) 
--· 

\V:itt.;'.r solub1lit, 0.4 ppm (20 C) 
Sc·hent sn:1 h.11t\ fil. at 20 "C 

acetone 650 
benzene 680 
carbun Jisultidc 660 
ch!oi·oionn 1350 
cycl4Jhcxanonc 440 
dich!onnncthanc 1970 
dimctJiyl sulfoxidc 200 
cthanoi 22 
ll··heXllllV 5 
n1ctha11ol 22 
tetrahydrofunlll 1160 
toluene 430 
xylene 360 -·----·--·-

Vapor prv;;;;urc E\.3 x 10 10 
1T11r1 Hg (20 °C) - . 

Dtssociati(•n cnnstant, pKa Not upplicablc -
()cu:ino!/\valt.T partition coefficient log Pow-,, 4.66 - -
l~\.- /visih~: ahf;orp1.ion specll1Jn1 Not ;:i\·ailable 

--~----- -----

B. EXPERIMENTAL DESIGN 

DI' BaiT•J.ic 'J' 108fi9IMRID No 4588580 I Page 3of14 
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(,>u1zalofop-P-ethyl/128709/Nissan Chemical Industries, Ud./33906 
DACU 7.4.1/7.4.2/0PPTS 860.1500/0ECD IJA 6.3.1, 6.l.2, 6.3.3 and lllA 8.3.l, 8.3.2, 83 .. 3 

______ '.:'rop Field Trial - Wheat 

B. l. Study Site Information 
------·--------------

The study silt details are summarized in Table 13.1. l. 

- -
TABJ,E B. l. L Trial Site Conditions. 

rrial lc;~n11fication: City, State; Y·::m Soil characteristics 1 

(Tri1I ID No.) Type %0M 2 I pH -Rose Hill, NC; 21Jo I (TCl-01-006-01) Loa1ny ;;and NII\ 4 

Proctor, AR; 200\ (TCl-01-006-02) Silt loa1n NIA 

Yor,, NE; 2~01 •,TCl--01-006-03) Silt lomn NIA 

New Rockf1•1d, ND:. 2001 (TCl-01-006-04) Loatn N/A 

Anci:M, KS, 2001 (TCl-01-006-05) Silt loan1 N/A_ 

Sheffield, o;-: 2001 1TCl-Ol-006-06) Silt loan1 Nil\ 

Branchton, SlN; 2001 (TCl-01-006-07) Loain NIA 

Brookshire,_ IX, 21\0 I (TCl-01-006-08) Sandy lo:J1n NI"-

Grand fslanC_ \IE; 2001 (TCf-01-006-09) Silt loan1 NIA 

Lake Andes, SO: 2001 (TCI-01-006-10) Silty clay loan1 NIA 

Velva, ND: '001 (TCl-01-006-l l) Loam N1A ,,_ _____ -
Cmiquest, SK: 2001 (TCJ-01-006-12) Sandy loam J\iA 1------
Delisle, SK_: 20111 (TCl-01-006-13) Loan1 NIA 

Taber, AB:_2001 (TCl-01-006-14) Loan1 N/A 

Warner. AH: 2Ull (TCl-01-006-15) Clay loan1 N/A -----
Barnwell, ~13: :>11111 (TCl-01-006-16) Sandy \oa1n N1A 

Grcensbur.:1. K ,;; WI! (TCl-01-006-18) Silt loan1 NIA 

Eakly, OK: .'OOl 1TCl-01-006-19) Sandy!oain N/A ------ -
Uvalde. T:~: 21>01 (TCl-01-006-20) ('lay !ornn NIA -
Levelland. IX; 21>01 (TCI-01-006-21) Sandy Jcm1n !'IA -
Litilcfidd. De: 2001 (TCl-01-006-22) Loa1n NIA -·----
Payette, ID. 2001 (TCI-01-006-23) Loan1 \\IA 

Brnnkdak, \W; WJI (TCl-01-006-24) Lllan1/clay loatn NIA -·----
Clr111wilkrn, MB: 2:001 (TCl-01-006-251 Clay lnan1 'liA 

Ed111onton; /\B~ 2001 (TCl-01-006-26) Clay loa1n fl/A 

Wc1askiw~1, ,\B; 2001 (TCI-01-006-27) l,oafft NIA 

V..'akav-.1, SK: 2001 •:TCI-01-006-28) Silty lomnil0a1n NIA -----
Minto, ME., 21101 (TCl-01-006-29) Loan1/clay loa1n NIA -
Le1nco1nb~ AB: 2001 (TCl-01-006-30) Silt loan1 NIA -·---- -
Lancombc. AB:, 2001 (TCl-01-006-31) Silt (oan1 NIA -----·-
Rosthcm._:-,K: 21>0 I (TCl-01-006-32) C'layi loani NIA 

Hepbun1, SK: 200! (TCl-01-006-33) Clay/ !oani :'I/A -----
'' " Tl1e~e pd dl11Ctt r ~, drc not applicable since they do not afkct the proposed use pattern for this chc1n1cal. 

2 
( >n..;anic n1:1ttcr 

3 
( ation c.,change capacity 

4 ~~ot appl·c::ibl1: 

I CEC 3 

--
--

-

-

-

-

-
-
-

----

The actual 1cmpcrature recordings were within average historical values for the residue study 
period'' 1th the exception of 2 trials (-02 and -20) in which a spring freeze caused some crop 
iruury: 1.he petitioner noted that sufficient crops were available at these two trials to provide 
adcyualc sample for the study. The actual rainfall average was below the historical rainfall 

-· ------ ~-------·------------

DI' Barc.,.k In I :J869/MRID No. 4588580 I Page 4of14 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142437 - Page 86 of 136 

1 )uizalofop-P-ethyl/128709!Nissan Chemical Industries, Ltd./33906 
''JA( () 7.4.117.4.2/0PPTS 860.1500 10ECD !IA 6.3.l. 6.3.2, 6.3.3 and IIIA 8.3.l, 8.3.c, 11.:u 

----"~---~:~~r-~:i_eld T1ia1- Wheal _ _ ----·------
average at many sites; however, this did not have a significant impact on any site, with the 
exception o I' one trial conducted in KS (TCI-01-006-17) in which the crop was lost due to 
drought comhl1ons. Information and further res.ults for this trial are not presented herein. 
Irrigation" as used to supplement rainfall in 10 trials. 

The use pattern followed for the study is summarized in Table B. l .2. At each test location, a 
single preplarct broadcast application of a 0.88 lb/gal emulsifiable concentrate (EC) fonnulation 
of qu1zalofop··l'··ethyl (Assure II; EPA Reg. No. 352-541) was made to the soili surface at 0.065-
0.073 lb ai1 A. on or the day before planting. All applications were made using ground 
eqmpmenl 111 spray volumes of 4.9-20.7 gal/A, contaimng a petroleum-based crop oil concentrate 
adjl!vant. The label did not propose a prcharvest interval (PHI) for the raw agricultural 
commodil'. <RAC), wheat grain. 

- --
TABLEB. I. 2. _:;:tudy Use Pattern. 

Location: Cit . :-)1·11e: y 
D Year, ~Trial! I 

Rose Hill,~~ 
(TCI .o t -006 
'-'-'-C---
Proc1(•C AR. 
(TC"l-01-006 

Y ('rk, NE; )I 

(TC 1-01-00<> 

Ncn' Rockll1 
(TCl-01-0111· 

Andale. K:-; 
(TCl-Ol-OiJ1, 

; .!!101 
.( ll) 

-·-
(J()( 

)] l .[ 

\I) 

-( 

I 

'i 3) 

-

-
,d 
-1 

. N!J: 2001 

2 
-[ 

14) -
110: 
h,'1 --· 

Sheffield, (), . 2no1 N 
-1\ (I I 'l-01-0011 t1) 

~·---·-
Bninchton .. I . 20(1 ! )i'< 

-1 )(1 (TCl-01-01){1 

Bn lnkshit\: :; ::01)] 
(TC'(-01-0rJo 
"-----

I~ i 

Gr;ind J;;;J;:ff,J r~1:; :~001 

(TCl-Ot-0(» .1 )\I) 

Lake And(>. 
(TCl-0 I -(1(1'' 
"-'----· 

s 
- ) 

Vclvil. NU 211 

(TCl-01-0(16 
'-'-·----

-1 

K: Ct inquest. ') 
(TCl-01-0!16 . \ 

Ddislc, S~,, 
(" {"('J-{j J -11(-(i 

D: 2001 
IJ, --o: 
If 

:'(/() ! 
2) 
lr'1i 

") 
laher_ AH 2 Ii 01 

(lCl-111-111•6 

\Aiarner, ,\H. 
I ICl-01-d 16 

Raniv>elL ,\l 
(IC~!-0!-(~'.16 

(_irecn_.;;bu1:;. 
( l'C!-OJ-il0(1 L _____ 

- I 

K 
I 

41 

(l(J ! 
)' 

,'10C l 
f'-.1 

-· 
:..;, 2001 
:-;} 

l\.1eth(1d: 
EP I 

Ti1ning 

0.88 Prcplant broadcast: one day 
lb/gal EC prior to planting 

0.88 Prcplant broaJca1.·t; one day 
lb/gal EC prior to planting 

0.88 Preplant broadcast:. o!ile da:~ 
lb/gal EC prior to planting 

0.88 Preplant broadcast; (ine day 
lb/gal EC prior to planting 

0.88 Preplan1 broadcast; one day 
lb/gal EC prior to planting 

0.88 Prcplant broadcast: nne day 
lb/gal EC prior to planting 

0.88 Prcplant brondcast: one d::iy 
lb/gal EC prior to planting 

0.88 Prt,-plant hroadcasl, un the 
lb/gal EC day of planting -

0.88 Prcplant broadcast on the 
lb/gal EC day of planting 

0.88 Preplant broadcast; one day 
lb/gal EC priur to planting 

0.88 Prcplant broadcast; tine day 
lb/gal EC prior to planting 

0.88 Prephint broadcast; une d;1y 
lblgal EC prior to p1anting 

0.88 Preplant hn_1adcasl; Dnc day 
lb/gal EC prior to planting 

0.88 Preplant broadcast; nnc duy 
lb/gal EC prior to planting -

0.88 Preplanr bnwdcast; PTlC Jay 
lb/gal EC prior to planting 

0.88 Preplant broadca~t: one day 
lb/gal EC prior to planting --

0.88 Prcplant broadc:Jq: one day 
lb/gal EC prior to planting -

DP Bare<"'' Ill I 1\869/MRID Nn. 45885801 

·-
., 

Application .,_ 

\'olu1nc Rate RT! 3 Total RZ!te Tank Mix/ 

(GPA)' (lb ai/A) (days) (lb aJ/A) Adjuvants 

15.2 0.069 NA 4 0.06!.i Crop ()i\ 5 

16.2 0,()68 NA 0.06' Cr()p Oil 

19 9 0.068 NA 0.068 Crop Oi! 
' ' 

5.0 0.069 NA 0.069 Crop Oil 

_,,__, 
I 11 0.068 NA 0.06<: Crop Oil 

15.6 0.0(,9 NA ()_06~1 Crop ()ii 

-
15.8 0.067 'IA (\06~7 Crop Oil 

-
5.f)/ 0.069 NA 0.1)(,9 Crop Oil 

5.0 0.067 NA 0.1)(17 Crop Oil 

-
p () 0.067 NA 0.0<··7 Crop Oil 

15.2 0.069 NA 0.069 Crop Oil 

- .__ 
49 0.067 NA 0.0{i7 Crop Oil 

-·L--
1 2. r 0.068 NA n. 068 Crop Oil 

-
10.9 (t.069 NA 0 069 Cro'J Oil 

1 ll.8 0.069 NA 0_0{!9 Crop Oil 

l 0. 7 0.068 NA 0.068 Crop Oil 

~ - -
10.9 0.066 NA 0.066 Crop Oil 

- -
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<)uizalofop-P-cthyl/128709fNissan Chemical Industries, Ltd.133906 
J JACO 7.4.1/7.4.2/0PPTS 860.151)0/0ECD JJA 6.3.l, 6.3.2, 6.3.3 and !IIA 8.3.1, 8.3.2. 8.3.3 
1 'rop Field Trial - Wheat 

TABLE B.L2. Study Use Pattern. -· 
'-· 

Application 
Location: Ci1:" '.~«le; Method: Volun1e 
Year, (Trial 11 )) EP Ti1ning (GPA)' -Eaklv. OK: :~r 101 0.88 Preplant broadcast; one day 12.8 
iTCl-01-IJIJh- '91 lb/gal EC prior to planting 

Uvalde. TX: :~OIJ 1 0.88 Preplant hroadca'>t r'ne day 17.6 
(TCl-IJ 1-00/o- 20 i lb/gal EC prior ro planting 

Le\.;:;lland, 1 :<, :J01n 0.88 Preplant broadcast; l•nc day 20.1 
(TC I -ill -00<•: ! I I lb/gal EC prior to planting 

Littlefield, TX; :JOO! 0.88 Preplant broadcast~ one day 20.2 
(TCl-01-006L) lb/gal EC prior 10 planting 

Payt:tte, \D~ :~OOi 0.88 Prep!ant broadcast; line da),.. 20.7 
(TC 1-0 1-00(> -2' lb/gal EC prior to planting ·-
Bro()kdalc, lv1 B· 2.001 0.88 Preplant broadcast: nn the 11.'J 
(TCl-Ol-IJ06_2.11 lb/gal EC day of planting -
Clatnvillian::. \'iH· :·001 0.88 Prcp'lant hroadcast; •rnc da)· l 1.9 
(TCl-01-006 2' '. - lb/gal EC prior to planting 

Echnonton; AB: .2f!O! 0.88 Preplant bn)adcast; ·:)1H: day IL' 
(TC\-Ol-IJ06 2·•1 - lb/gal EC prior to planting 

Wetaskiv,'in, .'\E:: .?001 0.88 Preplmll broadcast; one da) j l.2 
(TCl-01-0({T, lb/gal EC prior to planting 

Wak:nv, SK li);") 0.88 Prcplant broadcast: (inc da:· s.:> 
(TCI-01-00(i-2,'i'i lb/gal EC prior to planting --
Minto, MB; 2(1uJ 0.88 Preplant broadcast; (1ne day 5.1 
(TCJ-(ll-OO~i-2!)~·-- lb/gal EC prior to planting 

Lancornhc. :\H .. '00 I 0.88 Pl"LT'lant broadcast: (lrlC da_v 10 8 
(T( '1-01-00l;-.3i I) ___ lb/gal EC prior to planting 

Lanc(nnbc \ l~ 'lill I 0.88 Preplant broadcast one da-y 101, 
(TCl-01-11111>-; I '-'-'------- lb/gal EC piior to phmllng 

Rn~thern .. :;i(; :·•.(111] 0.88 Prcplant broadcast; one day 10/i 
(TCl-01-011•"; :•; 
~----. ') 

lb/gal EC prior to planting 

Hepburn, Si-...: :~1(' ! 0.88 Prcplant b;oadcast~ nne day 10.8 
(TC'l-01-0<~(,.; ;_, lb/gal EC prior to planting -------'--,-Enc!-u~cJ'1r>tfr,,_·1. EP,A. Reg. No. >52·-_)41 
CJcillons pc: iL:H 

Rctreat1ncrrt i1;kTv«d 
1'.'\ 1\01 -~pDii\. .. ,.bic 
Petro!cull': h<i·;~>.l •.:rop oil; added to all spray 1nixtures at ! n~, v.iv. 

-----
Rate RTI 3 Total Rate Tank Mix/ 

(lb ai/A) (days) (lb ai/A) Adjuvants 

0.067 NA 0.067 Crop Clil 

0.067 NA 0.067 Crop C>il 

0.069 NA 0.069 Crop Oil 

0.069 NA 0.069 Crop Oil 

-
0.071 NA ll.1171 Crop Oil 

0.066 NA 0.()(16 Crop Oil 

0.066 NA 0.!)66 Crop C)il 

0.069 NA 0.069 Crop Oil 

--
0.065 NA 0.011~ Crop Oil 

d.073 NA 0.07'. Crop Oil 

0.069 NA 0.069 Crop Oil 

0.070 NA 0 070 Crop Oil 

0.068 NA 0.068 Crop Oil 

0.069 NA 0.069 c:rop Oil 

0.070 NA 0.070 Crop Oil 

-

Details 1-.J the· number of trials and geographical locations are summarized in Table B.1.3. 

TABLE B.U. 

l\,\FTA 
GHl\\'illg 
Z11Pcs 

IA 

2 

4 

5 

:'\. \ 

Trial Numbers and Geographical Locations. 
\Vheat --

Subinlttcd ,__ 
Canada 

-
I -- ~--

---- I-

I 

5 2 

-

-·-
----·-
------

Requested 1 

U.S. 

-----
-

___ l_(I.> 

-
I (I) -
''• (3) -----
·-

-i)l~-li°:~rc11~i~ I)~ l Cl869/MRID No_ 45~8s8(Jl_ .. ______ --~- --~--·---------------------Page 6 of 14 
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< )wzalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
!>.'\CO 7.4.117.4.2/0PPTS 860.1500'0ECD TIA 6.3. l. 6.3 .2, 6.3 J and IllA 8.3. I, 8.3.2, il.3.3 
<. 'rnp Field Trial - Wheal 

TABLE B.l.3. ~frial Numbers and Geographical Locations. -
NA FT A \i\i'heat 
(jf()\\i'lg -·-· -

Subn1itted Requested 1 

Zone~; 
Canada U.S. 

58 ------ ~-
6 , (} near the border between Zones I 01 

6 and 81 -------- ~ -
7 5 ' 5 (4) -------~-
7A :: ( ;~ near the border between Zones I 

7 and 7A) -----·-· ~-- -
s 3 6 (4) ------- --· 
9 ------- ---· 
JO ,__ ______ --
11 I I (: I ----·-·- e--
12 .._,_ _______ 

-·---· -
13 ------· I-· -
14 10 '.() ------·- --- -- ..___ -
15 
----·-" t-·--· ·-C--· -

16 ------ ~-----· -
17 --------- --· 
18 ----·-- ~--- -
19 --------- ---- -
20 -------- ·-·- - -
21 

Total 32 
. 

20 20(15) 
- " As pE.r ()PP l ~ ,'-60.1 )00, I ables I and .5 and Directive 98-02. Sec11on 9 for \!.·heat as an 1nd1v1dual crop, the .;d\ues 111 

pan:1111lcses i '·'i'"- ;vr t ;i 25°!11 reduc1ion in tht: nu111ber ( ,f tria> required, due to pesticide use resulting in no q1ian1ifiable residues. 

B.2. Sampk Collection, Handling, and Preparation 

Single untreated and duplicate treated samples of the wheat matrices were collected by hand or 
using a thresher/combine from each field trial. The PHI of wheat matrices were: (i) wheat forage 
at the 6-8 : nch stem elongation Uointing) growth stage at 21-54 days for spring wheat and 66-209 
days for w•nlt'r wheat; (ii) wheat hay at the early flowering (boot) to soft dough stage at 55-84 
days for srnng wheat, and 141-231 days for winter wheat); (iii) mature wheat grain and straw at 
90-132 davs for spring wheat and 177-272 days for winter wheat. Wheat forage and hay samples 
were drie1., ir, the field for 1-10 days before collection. All samples were frozen within 5 hours 
of sampling and shipped frozen to the Morse Laboratories, Inc. (Sacramento. CA) for residue 
analysis. ·iarnples were stored frozen (-20 ± 5 "C) at the analytical laboratory until analysis; 
samples'' en,· homogenized in the presence of dry ice prior to analysis. 

---------- ----------------------------------------
DP Barcodc l l \ ! 0869/MRID No. 45885801 Page 7 of !4 
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('ui.,ahop-P-ethyl/128709/Nissan Chemical Industries, Lld./33906 
l iAC:U 7.4,1/7.4,2/0PPTS 860.1500/0ECD IJA 6.3.1, 6 .l.2, 6.3.3 and lJIA 8.3.l. 8.3.2, S.33 

--------~"~~-~~--Field Trial - Wheat 
B.3. Analytical Methodology 

Samples of wheat forage, hay, grain, and straw were analyzed for residues of guizalofop-P-ethyl 
(the total ofthi; parent quizalofop-P-ethyl and its acid metabolite guizalofop-P) using an HPLC 
method (Murse Method Meth-147). A description of the method is included bdow; for a 
complete <kscription of the method, refor to the D3 I 0869 DER for Residue Analytical Method
Alfalfa, Barlcv. and Wheat Commodities, MR IDs 45885803 and 45858504. 

Briefly, samples were refluxed with methanolic potassium hydroxide to convert quizalofop-P
ethyl and quizalofop-P residues to 2-methoxy-6-chloroguinoxaline (MeCHQ). The solution was 
acidified and par1itioned with hexane to extract the 'V!eCHQ and the hexane fraction was cleaned 
up by gel penneation chromatography (GPC): the hexane fractions of wheat hay and straw were 
cleaned up by silica solid-phase extraction prior to GPC cleanup. The GPC eluate was 
concentrated and redissolved in acetonitrilelwater for HPLC analysis with fluorescence 
detection. Residues were reported as quizalofop-P-ethyl equivalents using a molecular weight 
conversion factor of 1.917. We note that based on the hydrolysis procedures of Morse Method 
Meth-147, ali reported results for total qu1zalofop-P-ethyl residues would include residues of 
both the Rand S enantiomers of quizalofop-ethyl and quizalofop. The valida1ied LOQ was 0.05 
pprn for wilc11 forage, hay, grain and straw, and tbe defined LOD was (J.017 ppm for all 
1natnccs. 

We note tltat the petitioner calculated LOQ and LOD values for each wheat matrix using the 
standard deviation of method recoveries at the LOQ. But, for reporting the results, the petitioner 
used the vJlidatcd LOQ value of0.05 ppm (higher than calculated LOQs) and the defined LCJD 
value uf 1) II I 7 ppm (higher than calculated LODs). 

Concum:r1! method validation data were collected for the wheat matrices (sec Table C.2), 
including al the defined LOD level. Recoveries at the LOD fortification level were 58-125% in 
wheat for<1gc .. hay, grain and straw. These data were collected to verify the LCJD and are not 
included -.vilh the concurrent method recovery data in Table C.2. 

C. RESULTS AND DISCUSSION 

Sample .·llornge conditions and intervals are summarized in Table C.1. The maximum storage 
intervals •ll samples from harvest to analysis were 220 days (7.2 months) for wheat forage, 207 
days (6.S months) for wheat hay, 128 days (4.2 months) for wheat grain, and 169 days (5.6 
months) 1<1r wheat straw. To support sample storage conditions and intervals, the petitioner 
included storage stability data on wheat matriices (D310869; Storage Stability- Wheat; DER for 
M RID 4'.'1885801 ). These data demonstrate that residues of quizalofop-P-ethyl and quizalofop-P 
an: stable i 111cin wheat forage, hay, grain. and straw stored frozen for - l 1-13 months. 

_________ ,, ________ _ 
DP Barcn·k D.110869/MR!D No. 45885801 Page 8of14 
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:)u:Lalcfop-P-ethyl/128709/Nissan Chemical Industnes, Ltd./33906 
UM 0 7.4.l/7.4.210PPTS 860 1500IOECD llA 6.3.1, 6 3 2, 6.3.3 and lIIA 8.3.1, 8.3.2, 8.3.3 
( 'rnp Field Trial - Wheal 

TABI~E C.L Summary of Storage Conditions. ·-
i\1at'·'>. Storage Actual Storage Interval of !De1nonstrated 

Tetnperature (°C) Durarion 1 Storage Stability 2 

Vv'he;1t, fnra/::.'.·_· _ -20 ± 5 65-220 days (2.1-7.2 months) Quizalofop-P-ethyl and quizalofop-P are stable 

Wheal, hay 59-207 days (1.9-6.8 n1onths) in/on fortified wheat 1~)rage and grain stored 
-- fi:ozcn for J 2. 7 111onthc;, and wheat hay and 

Wheat, grair --- 32-128 days ( 1.1-4.2 months) straw stored frozen for 11.2 1ni 1nths. 
Wheat, stran 68-169 days (2.2-5.6 1nonths) 

Actual stoni)!C <'.urat1on fro1n collect1on to analysis; sainples ·were analyzed vnth1n 4-16 days of extracnon. 
D110869 '-;1( r:1'.;:c St<1bility DER for fl..1RlD 45885XOI 

Concunem method recovery data are presented in Table C.2. Wheat matrices were analyzed for 
residues ol qui1.alofop-P-ethyl and quizalofop-P using an HPLC method (Morse Method Meth-
147). The .ncthod is adequate for data collection based on acceptable concurrent method 
recovery datd: overall recoveries ranged 70-95'Yo for forage, 71-98% for hay, 72-98% for grain, 
and 64-95' o for straw fortified with gwzalofop-P-ethyl or quizalofop-P at 0.05-0.20 ppm. The 
validated LOO was 0.05 ppm for wheat commodities. Apparent residues of total quizalofop-P
cthvl were bdo'" the LOQ in/on all samples of untreated forage, hay, grain, and straw. 

-· 
TABLE C. !. Sutnmary of Concu.-rent Recoveries of Quizalofop-P-Ethyl and Quiza.lofop-P from Wheat 

l\tlatrices. 
-· -

Analyte Spike level Sainple size Recoveries Mean 
(ppzn) (n) (%) [Std. Dev. J % 

\\'heat, fordl'·.' Qu iza lofop-P-ethyl 0.05 9 70, 72, 81, 83, 84, 87, 90, 92, 95 __ 84 [8.3J 

0. I 2 77, 82 --
0.2 1 95 

Quizalofop·-P (1.05 7 70, 71,71, 75, 78,82,:13 76 [6.0] --
0.1 2 72, 73 -· 
0.2 I 87 

Quiz<1lofop-P-cthyl 0.05 7 73, 73, 76, 86. 86, 91. 98 83 [8.0] ----~-

0.1 2 79, 85 -----
0.2 I 84 -

Quiz<1lofop-P 0 05 7 71, 79, 82, 83, 85, 88. 92 81 [6.0] -· 
0. l 2 77, 78 -----
0.2 I 78 

\\!'neat, gn j, Qui /a lofop-P-cthy 1 0.05 9 72, 75, 87,88,90,91,95,96,98 88 [7.:;J 

0.1 4 84, 88, 91, 91 ----C-· "-
0.2 I 88 

Quizalofor-P 0.05 8 74, 78,80,80,82,82,92,94 82 [5.8] ------
0.1 0 80, 81 " -----
0.2 I 83 ----

Qui.zalof op-P-ethyl 0 05 CJ 70, 76, 76, 78, 79,86,91,95,95 83 (8.0] -· 
IJ. I 2 78, 81 

-· -
11.2 I 86 - -

Quizalofop-P O.Oi " 64, 70, 75, 77, 80, ~='------- 73 [ 6.2] ----
'l.I - 69, 69 - ----
0.::1 I 69 

-----~ -
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•)u1zalofop-P-ethyl/128709/Nissan Chemical lndustncs, Ltd./33906 
fJMO 7.4. l/7.4.2/0PPTS 860.1500/0ECD !IA 6.3. ! , 6.3.2. 6.3.3 and IIIA 8.3.1, 8.3.2, 8.:1.3 

________ rr·p Field Trial -Whea'I ----------- .. -----

Residue da-.a from the wheat field trials are reported in Table C.3. A summary of residue data 
for wheat 1< >rage, hay, grain, and straw is presented in Table C.4. Following a single preplant 
application ol the 0.88 lb/gal EC fonnulation at 0.065-0.073 lb ai/A, residues of total quizalofop
P-ethyl were less than the LOQ inion all samples of wheat forage harvested 21-209 days after 
application. wheat hay harvested 55-231 days after application, and wheat grain and straw 
hanestcd 90-U2 days after application. 

Treatment- ce]ated phytotoxicity was observed with the wheat plants from 6 trials, causing 
stunting and .'rand reduction shortly after crop emergence: however, the syrnpwrns decreased 
with time and were not present at crop maturity. The petitioner reported that the phytotoxicity 
appeared'<• hacc no negative impact on tb.; study results. 

TABLE ( ,1, Residue Data from Wheat Field Trials with Quizalofop-P-Ethyl. 

Loc~1tion: (_ i 1., ~ 

Year (Tria! lD) 
;1:1te· 

Ro~;c llill, J<( :; : 
(T(, /-(1 J .. ()()(1 Pi 

'(H'· 1 

PHA:tor, A.H: 211 
t TCf-·O I -0(1(· 1'!.? 

York, NE; ~.:10: 

(TCl-IJl-fJll(. c• 

) 

" 

I 

Nc\V R(•ckf"1·!-d. 
20CI! 
(TC·]-{)l-O!H .(; 

~<1); 

I 

A11dale. K·; ::' 1)( 

(1(!-01-01.1'; 
)j 

Sheffield, (ff>-,;· ) 

(T<'1··0 l-UihJ.1" 

Branchton, O'-. 
(l Cl-O l-U·:···1-u ' 

B1·ook~hi11:· T\ 
(TC\-01-(1(:.~ .:~ 

------- ---·-

' 

t/01 

-· 
..'.1]01 

•001 

' 

Zone Crop; Variety 

2 \\linter Wheat; 
Coker 9X03 

4 Winter Wheat; 
Pioneer 26S4 

5 Spring Wheat; 
Forge HRS 

5 Spring \'I.I heat; 23 75 

5 Winter \Vheat; 21.~'; 

5 Spring \\!heal; Celtic 

5 Spring \Vheat: 
(hiantun1 

6 \Vinter \Vheat. 
l)g<lllala 

DP Jlarcod'' I 1< I 0369/MRJD No. 45885801 

Tola! Rate Co1n1nodity or PHI I Total Qu1zalofop-P-Ethyl 
(lb ai/A) Matrix (days) Residues (ppm) 2 

0.069 Forage 162 i'D, ND• 

Hay 192 (4) ND.ND 

Grain 222 ND.ND -
Straw 222 ND, ND 

n 068 Forage 186 ND,ND 

Hay 214 (5) ND,ND -----
Grain 244 'W,ND 

Straw 244 \JD,ND 

0.068 Forage so ~<D, ND 

Hay 66 (4) ND,ND 

Grain 104 ND,ND 

Straw 104 ND,ND 

11.009 Forage 33 ND,ND 

Hay 58 (4) ND,ND 

Grain 92 ".Jll,ND 

Stra\'-' 92 ND,ND 

O.(J6X Forage 197 'ID, ND 

Hay 219 (10) \JD, ND 

Grain 255 ND, ND 

Straw 255 ND,ND 

0.069 Forage 40 ND,ND 

Hay 67 (2) ND,ND -
Grain 97 ND,ND 

Straw 97 ND,ND 

0.()6/ Forage 40 ND,ND 

Hay 67 (2) ND, ND 

Grain 96 ND,ND 

Straw 96 ND, ND 

l).()6f) Forage I 15 ND, ND -
Hay 216 (3) ND.ND .. 

Grain 237 ND, ND - .. 

. ---- -------- ~---------··----·----~· 
Page 10of14 
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l)uizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
! l!\l 0 7.4.117.4.2/0PPTS 860. l50QIOECD !IA 6.3.1. 6.3 2, 6.3.3 and lllA 8.3.l, 8.3.2, 8.3.3 
• 'rnp Fdd Trial - Wheal ~ 

TABLE C..~ Residue Data from Wheat Field Trials with Quizalofop-P-Ethyl. 
Loc:Jtion: City_ S-a1c: Zone Crop; Variety Total Rate Co1n1nodity or PHI' Total Qui/.alofop-P-Ethyl 
Year (Trial I~>) (lb ai/A) Matrix (days) Residues (pp1n): 

'----·------- Straw 237 ND,ND 

(]ranJ island_ '\!F _ 20(11 7 Spring \Vheat; 0.067 Forage 41 ND,ND 
(TC'1--0 I -OOh-dlJ Forge HRS Hay 63 (2) ND,ND 

Grain 96 ND,ND -
Straw 96 ND,ND 

Lake Andes. :..; D: :•1101 7 Spring \N'hcat, 11.116 7 Forage 37 1'D, ND 
(TCl--0l-0011-:1· 1 Forge llRS Hay 59 (2) ND,ND -

Grain 95 ND, (0.017) 

~--------
Strav.· 95 ND.ND 

VeJ,·3, ND; 2·)1\I 7 Spring Wheat; Alsen 11.069 Forage 37 ND.ND 
tT('l-•ll-Oll•• I! Hay 65 (I) ND.ND 

Grain 96 ND,ND 

'-------- Stra\\1 96 ND,ND 

Conquest, ~,~~; :.'()1) 1 7 Spring Whea1; 0.067 Forage 33 ND,ND 
iTCl-01-001> 1:'1 .AC Cadillac Hay 63 (7) l\D, ND 

(Jrain 102 l\D, ND 

Straw I 112 ND,ND '--------·--- -
De!!slc, SK. ~Ol' \ 7 Spring Wheal: () 068 Forage 34 'ID, ND -fTCl-OJ--nOh I ) A,C Cadillac Hay 64 (71 ND.ND -

Gniin 103 ~ID,ND 

Stnnv 103 ND, (0.017) .___ _______ 
-

fahcr_ AR: :'.0(1; 7A Spring Wheat; 0.069 Forage 41 ND,ND -(TC/--0/-0(1(-I /,. AC Intrepid Hay 64 (3) ND,ND 

Grain 104 ~JD,ND 

'------·----· Stnnv 104 'JD, ND 

VV;1r11er, Al~: :~ i -1) l 7A Spring Vv'hcct; II 069 Forage 40 ND,ND -I Tll-11 I -Ollf• r ' I AC lntn:pid Hay 63 (3) ND,ND -
Grain 99 ND,ND 

L--------~--· 
Straw 99 ND,ND 

Barnwell_ 1\fL !001 7A Spring Vv'heat; () 06f Forage 38 ND,ND 
(TC 1-01-0!11- - I (i) AC Barrie Hay 65 (3) ND, ND 

Grain 105 ND, ND 

Straw 105 ND,ND 
'------· -
Grcen.:;hun~. K ~~: :1001 8 Winter ~/heat; Blend 0.06(1 Forage 198 ~D, ND 
(li"'-01-00" of 2 ·137/.Jaggcr/2174 Hay 227 (10) -~D,ND 

Grain 263 ND, ND 

Straw 263 ND,ND ---- -
E:1k)y, ()K; .21)0 I 6/8 \Vinter \\/heat~ 11.06 7 Forage 164 ND,ND 
(Tl'l-01-1111"- ,, Jaggt.:'r Hay 231(10) ND, ND -

Grain 257 ND,ND 

Slrnw 257 ND,ND ,____ __________ -
U vald~, /"_\; , li?O' 6/8 \Vintcr \\-'heat. 0.067 Forage 66 ND,ND 
(1 ( '1-01-C-f•''- -~O ', Caudi'.lo Hay 141 I)) ND,ND 

-
(irain 177 ND,ND 

Stra\v 177 ND, NIJ 
~-----· -- --
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<)uizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
;) \( 0 7.4. l /7.4.2/0PPTS 860. I 500/0ECD lIA 6.3. l, 6 .. 1.2, 6.3.3 and JJIA 8.3. l, 8.3.2, 8.3.3 
Crop Field Trial - Wheat 

TABLE C.3. Residue Data from Wheat Field Trials with Quizalofop-P-Ethyl. 
Location. City. "1ntc; Zone Crop: Variety Total Rale Co1n1nodity or PHI I Total Quizalofop-P-Ethyl 
Year(Tria! !LJ) {lbai/A) Matrix (days) Residues (pp1n) 2 

Levelland, T'\: ; (IQ I 8 \\linter Wheat; 0.069 Forage 203 ND.ND 
(T<l-U I -Olli• 2 i TAM 105 Hay 230 (3) ND.ND 

Grain 272 ND.ND 

'------ Straw 272 ND,ND 

Littlefield, T>.'.: ::oo 1 8 \\1inter Wheat; (l.!)69 Forage 209 ND,ND 
(TCl-01-0llh .'.' ' TAM 1(15 Hay 223 (6) J\D, ND 

Clrain 267 ND,ND 

'------... Straw 267 '•ID, ND 

Paydtt.:, ID .. '.(IL i 11 Spring Wheat; () 071 Forage 38 ND,ND 
(TCI (I I ·OW } -, ' J>cnawa\va Hay 

-
63 (3) ND,ND 

Grain 110 ND,ND -
~------

Straw 110 ND,ND 

Brookdale. r11 B .. ~no i 14 Spring Wheat; 1).066 Forage 21 ND, ND 
(Ti 1-0 i-OllC-:'; 1 AC Cadillac Hay 58 (8) 'm,ND -

Grain 90 ND, ND 

Strav./ 90 ND,ND -·---· -
(~)nnwi!!iair 'I B 21)0) 14 Spring Wheat; 0.066 Forage 30 ND,ND 
(TCl-Ol-rn1( -~ '·) AC' Cadi I [a,.:; Hay 58 (8) ND,ND 

Grain 115 Nf), ND 

Straw 115 ND, ND -----
Ec'1non(on~ .\B 2.UO 1 14 Spring \Vheat; Barrie (),06{) Forage 54 ND, ND 
('fl '1-01-1}1 •· -

' Hay 79 (6) ~D, ND -
Grain 118 "ID,ND 

~-----
Straw 118 ND,ND 

Vv'ctaskiwir \l~: '2P01 14 Spring Vv'hcat: {l,{)65 Forage 54 ND,ND 
(lC'l-01-(ll)h-' AC Bairie Hay 84 (8) ND,ND --

Grain 132 ND,ND -
'--------

Straw 132 ND,ND 

\\'c>ka\~·, s~ .. .:'')(!) 14 S,pring \\/beat: ()Jf7 1 Forage 35 ND,ND 
('lCIOl .. (i"•-.:N1 AC Cadillac -

Hay 60 (10) ND,ND ------
Grain 106 ND, ND 

~---·-· 
Straw 106 ND,ND 

Minto, !\1 !j ::. {1(_1 l 14 Spring \\'heat 1).0(19 Forage 35 ND,ND 
(TCI--Ol--On(, _'<)\ AC Haffi1.:: Hay 75 (10) ND,ND 

Grain 123 ND,ND 

L------- Straw 123 ND,ND 

Lanco1nbc A. B .'001 14 Spring Wheat II 070 Forage 36 ND, ND 
(-1 CJ-\l \-111:(1-:;(11 AC B<irrie Hay 75 (10) ND,ND 

Grain 127 l\D, ND 

'--·----· Straw 127 ND,ND 

I 1111co1nhc. ,\ \J, :'.COl 14 ·spring WhCat; ()_()(if\ Forage 42 ND,ND 
I I C!-fll .. ,l' 11, ~ i AC BwTic llay 81 (9) ND,ND 

Grain 126 ND,ND -· 
Straw 126 ND,ND ----

J{(J.'ahcrn, 
L., ''K ~DOI 14 Spring \Vhcal; ()_()()9 Forage 32 ND,ND 

Df' BarcP<'L' ll31P869iMRlD No. 45885801 
--- .. ~-----·--------------------Page 12 of14 
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l)uzalofop-P-ethyV1287091Nissan Chemical Industries, Ltd.133906 
!JACO 7.4.1/7.4.2/0PPTS 860.1500/0ECD IIA 6.3.1. 6.3.2, 6.3.3 and IllA 8.3.1. 8.3 2, LU 
i 'rup Field Trial - Wheat 

TABLEC3. Residue Data from Wheat Field Trials with Quizalofop-P-Ethyl. 
Location: (~it\, ;.;1nte; Zone Crop: Variety Total Rate C'on1111odity or PHI 1 Total Qui.zalclfop-P-Ethyl 
Year (Trial ID) lib ai/A) Matrix (days) Residues (pp1n) 1 

iTCI 01-001•- '·21 AC Cadillac Hay 55 (4) ND,ND 

Grain 106 ND,ND -
Straw 106 ND,ND ----- -

Hepburn. SK: 20() I 14 Spring Wheat; 11.070 Forage 43 ND,ND 
(TCl-<11-001·. 1_1 lntr,~pid Hay 60 (4) ND. ND 

Grain 98 ND.ND -
Strav.' 98 ND.ND .-----· 

The ri:.:ported Pl ll for hay is fro1n last application to cutting: the nuinhcr of days sainples \Vere dncd pnor to collect1on 1s 
reported in parGnthe-:e~: . 
.o Tot<il quiza[t,fr1r-1 ·1h~ ·1 residues= residt.:es of quizalofop-P·-ethyl + quizalofop-P acid, converted to quizalofop-fl-ethyl-ethyl 
equiv;d('nL 
i Les.'-. d1an L C·D 1 (:.i1J 7 pp1n). Residues >J.C)D :ind <L()() :0.05 pprn) arc reptnicd in parentheses. 

TABLE C..I. Summary of Residue Data from Crop Field Trials with Quizalofop-P-Ethyl. 
Connnodit~ ' I"·J!al Applic. PHI Residue Levels 1 (pp1n) 

R<ltC (days) 
,_ -

n 1\1 in. MdX. HAFT 2 Median Mean 

' llbai/A) (STMdR)' (STMR).t Std. Dev. --·---· 
\Vheat, fOn:~.~ 0.065-0.073 21-209 64 <.0.05 <0.05 <0.05 <0.025 <0.025 () -- --
\\1heat, hay 0.065-0.073 55-231 64 c:'0.05 <0.05 <(1.05 <0.025 <0.025 0 

Wheat, gra1~ 0.065-0.073 90-272 M <0.05 <0.05 <11.05 <0.025 <0.025 0 

Wheat, stnn•. 0.065-0.073 90-272 64 <:.'0.05 <0.05 <0.05 <0.025 <0.025 0 
1 The L()Q \\.\'-' 0.{)5 ·,Jp1n and the LOD was 0.017 pp1n for all wheat 1natnces. In calculat1ng the 1ncdian, 1nean. and standard 
devi::ition. h<,11 th,: L~JQ was used for residues repotted hdow the LC)Q in T3hle C.3. 
- Hi1!hcst A.,),"-ru.~.c Field Trial. 
'Supervised 1··i<rl u1cCian residue 
-i Supervised .rid~· 1e<·n residue 

D. CONCLUSION 

The submitted 'Wheat field trial data reflect the use of a single prcplant application of a 0.88 
lb/gal EC (1rnmlation of quizalofop-P·ethyl at 0,065-0,073 lb ai/ A, with a PHI of 21-209 days 
for whea1 (11age, 55-231 days for wheat hay, and 90-272 days for wheat grain and straw. An 
acceptable rndhod was used for quantitation ofresidues in/on wheat forage, hay, grain, and 
stra\v_ 

E. REFERENCE 

DP Barcock 
Subject: 
Review et 
Date: 
MRiD: 

D3 I 0869 
PP# OF6076: Storage Stability DER for Wheat 
S. Oonnithan 
June 13, 2006 
45885801.Der:i 

- ·--- ···--------·-----
DP llarco.J, In 10869/MRID No. 45885801 Page 13of14 
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')uin1lofop-P-ethyl/l 28709iNissan Chemical Industncs, Ltd./33906 
l)ACO 74.117.4.2/0PPTS 860.1500/0ECD IIA 6.3.1. 6 3.2, 6.3.3 and IIIA 8.3. l. 8.3.2. 8.J J 

_______ 'c:i~111F1eld Trial - Wheat ------·-·-------·-·· 
DP Barcodt:: D'.l 10869 
Subject: PP# OF6076: Residue Analytical Method - Alfalfa, Barley, and Wheat 

Reviewer: 
Date: 
MRID: 

Commodities 
S. Oonnithan 
June 13, 2006 
45885803 and 45885804 

F. DOCUMENT TRACKING 

Reviewer: '>. <)onnithan 
Date: June I t. 2006 
Petition Number: PP# OF6076 
EPA Reg. \Ju .. 33906-9 
DP Barc()(k: D3 l 0869 
PC Code: I'.' S 709 

DP Rarcod,, I)' I Ci869/MRID No. 4588580 I Page 14of14 
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<)u1zalofop-P-ethyl/128709f.'lissan Chemical Industries, L!d./33906 
lJJ\CO 7.4.5/0PPTS 860.1520/0ECD IIA 6.5.4 and lllA 8.5 
l'ro(:vssed Food and Feed - \Vhcat 

s·. v:t!fi.:V~J 
Primary Evaluator S. Oonnithan, Biologist. ________ Date: June l 3, 2006 

Peer Rcvi ""' u 

Registration Action Branch 2 
Health Effects Diviswn (7509 P) 

William Drew, Environmental Scientist 
Registration Action Branch 2 
Health Effects Division (7509 P) 

Cvcrotd1-c.) 
Date: June 13, 2006 ---

This Data Evaluation Record (DER) was originally prepared under contract by Dynamac 
Corporation (2275 Research Boulevard, Suite 300; Rockville, MD 20850. The DER has been 
reviewed b~, the Health Effects Division (HED) and revised to reflect current Office of Pesticide 
Programs (OPP) policies. 

STUDY REPORT 

45885801 ( arnnger, S. (2002) Magnitude of the Residue ofQuizalofop-P-Ethyl and Quizalofop
p in Wheat Raw Agricultural and Processed Commodities: Final Study Report: Lab Project 
Number TCf ·Ul-006-01: TCI-01-006-02: TCl-01-006-03. Unpublished study prepared by 
Morse Laboratori•;s, Inc. 593 p. 

EXECUTIVE SUMMARY 

Nissan Chemi,;al [ndustries, Ltd. has submitted a wheat processing study from one trial 
conducted in ID., where a single preplant broadcast application of the 0.88 lb/gal emulsifiable 
concentrate: (H') fonnulation ofquizalofop-P-e1thyl (Assure II; EPA Reg. No. 352-541) was 
made at 0 .. 15 lb ai/A (5x the field trial application rate). Untreated and bulk treated wheat grain 
samples w,~rc bJrvested 110 days following application and were processed into bran, flour, 
gerrn, middlings .. and shorts using simulated commercial processing procedures. 

Samples of whicat grain and its processed commodities (bran, flour, germ, middlings, and shorts) 
were analyi.ed for residues of total quizalofop-P-ethyl (quizalofop-P-ethyl and its acid 
metabolite, quizalofop-P) using a high perfonnance liquid chromatography (HPLC) method 
(Morse Met hod Meth-14 7). This method is adequate for data collection based on acceptable 
method rcco\·eries. The validated limit of quantitation (LOQ) was 0.05 ppm for wheat grain and 
its processed commodities, and the defined limit of detection (LOD) was 0.017 ppm for all wheat 
matrices. Vl'c not'~ that based on the hydrolysis procedures of Morse Method Meth-147, all 
reported re,ulls l'or total quizalofop-P-ethyl residues would include residues of both the Rand S 
enantiomer•- '1 I' quizalofop-ethyl and quizalofop. 

The maximum storage duration of the study samples from collection/processing to analysis was 
1 . 7 months fpr wheat grain and <I .0 month for the processed wheat commodities. Adequate 

DP Barcode 1: l ! !1869/MRID No. 45xgsxo I Page l of 8 
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)u1zalofop-P-ethyl/128709/Nissan Chemical Industnes, Ltd./33906 
DACO 7.4.5/0PPTS 860.1520/0ECD !IA 6.5.4 and HIA 8.5 
Pn1cc~sed Food and Feed - \\Theat 

---------~-

storage stabili'y data submitted in conjunction with the wheat field trials (refer to the 860.1380 
DERI for MR!D 45885801), support the storage conditions and intervals of wheat grain (RAC) 
samples from !he processing study. Storage stability data are not required for the wheat 
processed c1m1modities because samples were stored frozen prior to analysis and were analyzed 
within one rnrnth of processing. 

Residues of tutal quizalofop-P-ethyl were less than the method LOQ (<0.05 ppm) in/on wheat 
grain. Residu1cs of total quizalofop-P-ethyl were also less than the LOQ in processed wheat bran, 
flour. genn rn iddlings, and sho1is. Therefore, processing factors were not calculated. 

STL DY /WAIVER ACCEPT ABILITY/DE:FICIENCIES/CLARIFICATIONS 

Under the conditions and parameters used in the study, the wheat processed commodity residue 
data arc classified as scientifically acceptable. The acceptability of this study for regulatory 
purposes is addressed in the U. S. EPA Residue Chemistry Summary Document [D:l l 0869]. 

COMPLIANCE 

Signed and dated Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality 
statements were provided. No deviations from regulatory requirements were reported which 
would have ar impact on the validity of the study. 

-------- ·--·---. ------ ---- ----
DP Bucolic 0.11 ()~69/MRID No. 45885801 Page 2 of8 
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l.)uizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
!)ACO 7.4.5/0PPTS 860.152010ECD !IA 6.5.4 and TIJA 8.5 
flrPccssed Food and Feed - "\Vheat 

A. BACKGROUND INFORMATION 

Quizalofop P··cthyl is a selective herbicide used for the control of annual, and perennial grasses 
in cropped. and non-cropped land areas, and is applied as preplant, preemergence, or 
postemergencc. Chemically, quizalofop-P-cthyl is a racemic mixture ofR and S enantiomers, 
and the R-enantiomer is the pesticidally active isomer. The nomenclature and physicochemical 
properties of quizalofop-P-ethyl are summarized in Tables A.1 and A. 2. 

-
TABLE A.l :!:est Compound Nomenclature. -
Chc,1rcal stn .·1·_, ! 0 

"' ~ '::L OQ .ll ~ ('" 'il' "' '// I ·r o 'rn. 
~ , , /"' ~ CH,, 
"-"',.... N 'CY -

-· -·-
Con11non nmn Quiza\ofop-P-ethyl -
Co1npany exp r:rn nental na1nc Not provided 

IUP A.C nan1i.:: ethyl (R)-2-[ 4-l ( 6-chloroquinoxalin-2-yl )oxy )phenoxy ]propanoatc 

CAS na1ne - (2R}-2-[ 4-[(6-chloro-2-quinoxalinyl )oxy]phenoxy ]propanoic acid .. ethyl ester 

CAS regi:'>try -1hcr l!Ul' 100646-51-3 -
End··use prod1 
~·----

, EP) 0.88 lb/gal EC fon11uhnion (EPA. Reg. No. 33906-9) -JCl 

TABLE A.l. Physicochemical Properties of the Technical Grade Test Compound Quizalofop-P-Ethyl. 
Parai11eter Value Referc:nce -· 
Melting point 76.0-77.0 °C (pure fonn) CB Nos. 5R52 (&, 5853, 

pH 6.6 (l !}0 <lqueous ~lurry) 3/29/'90, W l-l1vel 
·--·-·-

Density 
>----------- 1.35 g/cn1' at 20 "C (pure fonn) 

Wati:1- solubi!i') 
>----·----· 0.4 ppm (20 'CJ 

Solvc11t snluh;li1-, g/L at 20 'C 
acetone 650 
t)enzenc 680 
carbon disulfi<h: 660 
chlorofonn ll50 
cyclohexanone 440 
dich!oro1ncthane 19711 
di1nethyl ~>ulfoxide 200 
cthano1 22 
n-hexane 5 
1nethano! 22 
tetrahydnifuran 1160 
1olucne 430 
xylene 360 -· 

Vapor pressure 8.3 x 10-HI 1n1n Hg (20 cc) 

Dissociation cnn.~tant, pKa Not applicable 

Octanol/watcr partition coefficient log Pow'- 4.66 -
UV/visible a~"orption spcctru1n Not avail a hie ----·· 

B. EXPFRIM.ENTAL DESIGN 

DP Barcode l l 11 'JX69/MRID No. 45885801 Page 3 of 8 
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1~uizalofop-P-ethyl/l28709/Nissan Chemical Industries, Ltd,/33906 
DACO 7.4.5/0PPTS 860.1520/0ECD ILA 6.5.4 and IIIA 8.5 
f>ruccssed Food and Feed·- \\!heat 

B.1. Application and Crop Information 

Detmls of the use pattern are summarized in Table B.1.1. In one trial, a single preplant broadcast 
application of the 0.88 lb/gal emulsifiable concentrate (EC) formulation of quizalofop-P-ethyl 
(Assure II: EPA Reg. No. 352-541) was made at 0.35 lb ai/A (5x the field trial application rate). 
Untreated and bulk treated wheat grain samples were harvested 110 days following application. 
The proposed label did not specify a preharvest interval (PHI) for wheat grain (RAC). 

-
TABLE BJ.I. Study Use Pattern 

Loca~ion: ( i· > 

State: Year EP 1 
Method; 

(TriaJ ID} Ti1ning 
~-----

Payelte. JD; 2'.Jf1] 0.88 lb/gal Preplant broadcast; dne 
( TCl ··01-00(1-:!._<. ! EC day prior to planting 

-1 End-u~e Prnduu:. I: P ,\_Reg. No. 352-541 
' Gal!nns per <t·.::n· 

Ret·(~atlncnl lnlcrv;il; NA= Not applicable 
1 Petroleu1n b: .• cd ,.l'op oil; added to spray n1ixtur~ at l 0·« viv 

Application 
i Volu1nt: ~ Rate 

I 

(GPA) (lbai!A) 

I 

20.7 0.35 

B.2. Sample Collection, Handling, and Processing Procedures 

-----
-
-

RT! 3 Total Rate Tank f'v1ix/ 

(<lays) (lb ai/A) Adjuvants 

NA 0.35 Crop C1iJ 4 

(5x) 

Bulk wheat grain samples were collected, frozen within 2.25 hours of collection, and kept in 
frozen storage until sample shipment to Texas A. & M. Food Protein Research & Development 
Cenler (Bryan., TX) for process1ing. Samples were maintained frozen (:S -12 °C) at Food Protein 
Research'' Development Center until processing. Grain was processed within 25-26 days of 
harvest into bran, flour, genn, middlings, and shorts using simulated commercial processing 
procedures. The RAC and processed commodities were stored frozen (:S -12 "C) at the Food 
Protein Res<:arch & Development Center, and shipped frozen to Morse Laboratmies 
(Sacramento. CA) for residue analysis. Samples were stored frozen (-20 ± 5 °C) at the analytical 
laboratory rntil analysis. 

The wheat prc>cessing procedures are summarized below in Figure 1, which was copied without 
alteration frnm MRJD 4588580 l. 

---------·--· 
DP Barcode P 110869/MRID No. 4588580 I 
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i)u1zalofop-P-ethyl/1287091Nissan Chemical Industries, Ltd./33906 
D\CO 7.4.5/0PPTS 860.1520/0ECD IIA 654 and ITIA 8.5 
Prc·ccssed Food and Feed - Wheat ______ , __ , __ _ 

1<-1ct1RE I. Processing Flowchart for Wheat 

MATERIAL BALANCE of WHEAT 

Sample Number: ;Ls (Treated! 

WHOLE WHEAT .. ~'l'.1.§.,,J,l._l bs 
I 

Crying -11L.;;_lbs after drying 

I 
Aspiration __§,,l_lbs LIGHT IMPURITIES 

I 
scceenin!l . ...£,,.Llbs SMALL SCREENINGS 

I 
_l.J_lbs LARGE SCREENINGS 

186.5 lbs CLEANED wiu:.AT 
G'ORM RECOVERY-------..1-. MILLING --

1 

.. 150 .JL._lbs used I 
___ J~..:.1Llbs water added 

25.0 lbs used 
_L84. 2_ g water added 

Condi r: '.)n i n<:i &. Recovery 

I 
GERM 

BREAK FLOUR 
11.5 lbs 

(Breakin~· t. Sieving) 

l 
MIDDLINGS BRAN 

I . .J~JLlbs 
I 

,._. ______ :.Ouct~:~ S•evingJ 
Bran finis~·er 

REDUCTION FLOUR 
_.iLJL.lbS 

B.3. Analytical Methodology 

r--------------
Sl!ORTS BRAN 
__ L.JL.lb,; _L_i>_lbs 

Samples oJ wheat grain and its processed commodities (bran, flour, genn, middlings, and shorts) 
were analywd for residues of total quizalofop-P-ethyl (the total of the parent quizalofop-P-ethyl 
and its acid metabolite quizalofop-P) using the HPLC method (Morse Method Meth-147). A 
brief description of the method is included below; for a complete description, refer to the DER 
for MRID 4;g.'\5803. 

Briefly, smnplcs were reflnxed with methanolic potassium hydroxide to convert quizalofop-P
ethyl and qum1lofop-P residnes to 2-methoxy-6-chloroquinoxaline (MeCHQ). The solution was 
acidi fled and partitioned with hexane to extract the MeCHQ and the hexane fraction was cleaned 
up by gel pcnm:ation chromatography (GPC). The GPC eluate was concentrated and redissolved 
in acctonitrile.1watcr for HPLC analysis with fluorescence detection. Residnes were reported as. 
quizalofop· P-ethyl equivalents nsing a molecular weight conversion factor of 1 .917. The 
validated L( 1() was 0.05 ppm for wheat grain and its processed commodities, and the defined 
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Quiail•ifop-P-ethyl/l 287091Nissan Chemical Industries. Lld./33906 
Dt\CO 7.4.5/0PPTS 860.1520/0ECD IIA 6.5.4 and IIIA 8.5 
Prnrcssed Food and Feed - \\Theat 

-·----·----------

LOD was (!.OJ 7 ppm for all matrices. We note that based on the hydrolysis procedures of Morse 
Method Mio:th-147, all reported results for total quizalofop-P-ethyl residues would include 
residues of both the Rand S enantiomers of quizalofop-ethyl and quizalofop. 

C. RESl.LTS AND DISCUSSION • 
Wheat grm,1 was harvested 110 days following a single preplant broadcast application of the 0.88 
lb/gal EC li 0nnuiation at 0.35 lb ai/A (5x the field trial application rate). Wheat grain was 
processed 1n\P hran, flour, germ, middlings, and shorts using simulated commercial processing 
proced ure1 .. 

Sample st(lrnge durations and conditions are summarized in Table C. l. Wheat and processed 
wheat commodities were stored frozen following harvest/processing until analysis. The 
maximum storage interval of the study samples from collection/processing to analysis was 1.7 
months for wheat grain and <1.0 month for the processed wheat commodities. To s11pport 
sample storage conditions and durations, the petitioner included storage stability data on wheat 
matnces wnh ihc field trial submission (refer to the 860.1380 DER! for MRID 45885801). 
These data demonstrate that residues of quizalofop-P-ethyl and quizalofop-P are relatively stable 
in/on whem gram >tored frozen for --13 months, and suppo1t the storage conditions and durations 
of wheat grain (RAC) samples from the processing study. Storage stability data are not required 
for the whecit pmcessed commodities because samples were stored frozen prior to analysis and 
were analy,,"d wit'1in one month of processing. 

~--------

T ABJ~E C.l. Su _ mmary of Storage Conditions. 

-
\\/heal p;rain ( R \C 1 

-·---·-· 
\Vhea1 processc,\ <~•)l\1 inodities 
{bran, Jlour. gu :n_ 1ri~ 

and sh<\11'>) 
loling.s. 

-

Storage 
Te1nperature ("C) 

-20 =t 5 

Processing: :: -12 
Analysis: -20 ±- 5 

-
Actual S1oragc Interval (lf Demonstrated 

Duration 1 Storage Stability 2 

S l d<.1ys Quizalofop-P-ethyl and quizalofop-P 
(l 7 rnonth~;) are relatively stable in/\)tl tOrtified 

\Vheat forage and grain f:torcd frozen 
for 12.7 months, and \.Vh1:-at hay and 
straw stored frozen for 1 l .2 months. 

25-27 days None required. 
(-<:) 0 lTI<Hlth) 

_i\ctua! sto1 age .Juration fro1n harvest to analysis for RAC and pn)ccss1ng to analysts for processed co1ntT1od1t1es; ..;:i.n1ples wen: 
processed withi :1 2." ·.U1 d . .tys of harvest and c1nalyzed \Vi thin J-~ days of extraction. 
-. f)3 JO:<:f·9 Stnni:,,c '.~1ability Der3 for MRJD 45885801. 

Concurrent n:covery data from the wheat processing study are presented in Table C.2. Samples 
of wheat grai.•1 •md its processed commodities (bran, flour, germ, middlings, and shorts) were 
analyz1~d 1or r·csiducs of quizalofop-P-ethyl and quizalofop-P using an HPLC method (Morse 
Method Me!h-! :J 7). The method is adequate for data collection based on acceptable concurrent 
method reco1 cr,r data; overall recoveries ranged 72-98% for grain fortified with quizalofop-P
ethyl or quizalofop-P at 0.05-0.20 ppm, and 79-101% for flour, 71-88% for middlings, 76-86% 
for bran, 73-1:5" o for getm, and 6:l-82% for shorts fortified with quizalofop-P-ethyl or 
quizalofop-P .it 'l 05-0.1 0 ppm. The validated LOQ was 0.05 ppm for wheat grain and its 
processed commodities. Apparent residues of total quizalofop-P-ethyl were below the LOQ 
in/on nne sarnp1<0 each of untreated wheat grain and its processed commodities. 

------------ ---··-"---------
Page 6 of8 
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Quizalofop-P-ethyl/l 28709/Nissan Chemical Industries, Ltd.133906 
IJ.\CO 7.4.5/0PPTS 860.1520/0ECD IlA 6.5 4 and llIA 8.5 
Precessed food and Feed - \\.'heat ·---------.. -

TABLE C.2 Summary of Conmrrent Recoveries of Qnizalofop-P-Ethyl and Quizalofop-P from Wheat 
Matrices. 

Matrix Analyte Spike level Sample size Recove1ies Mean 
(ppm) (n) (%) (std dev] CYo) 

WhcDt, gralr1 1R_-\('1 Quizalofop-P-ethyl 0.05 (J 72, 75, 87, 88, 90, 91, 95,_96, 98 
II.I 4 84, 88, 91, 91 88 [7] 

-
11.2 I 88 -

()uizalofop-P o.o< 8 74, 78, 80,80,82,82,9~,94 
(),] 2 80, 81 82 [6] 

-
0.2 I 83 - -

Quizalofop-P' 0.05 2 76, 81 
----- 80 [5] 0.111 2 76,86 
-

Wheat, fl(lur ()uizalof op-P-cthyl 0.05 2 79, 101 
0. I 0 2 85,88 

- 88 [9] 
-

\Vhcrn, gcnn Quiza!ofop-P 0.05 2 73,85 
0.10 2 73, 78 

- 77 [6] 
- -

Wheat, 1niddJi-··g· Quit:alofop-P-cthyl 0.05 2 71, 83 - -- 81 171 0.10 2 83, 88 - -
Whcrn, ~hort~ Quizalofop-P 0.05 2 75,82 -- 7616) 0.10 2 68,80 -

Residues of rota! guizalofop-P-ethyl were less than the method LOQ (<0.05 ppm) in'on wheat 
grain harves1ed 110 days following a single preplant broadcast application of the 0.88 lb/gal EC 
formulation Jt ()JS lb ai/A. Residues of total quizalofop-P .. ethyl were also less than the method 
LOQ m proces'icd wheat bran, flour, genn. middlings, and shorts. Processing factors could not 
be calculatco bccff.isc residues were below the L OQ in/on the RAC and the processed 
commoditic 1; 

-
TABLE C.3. R esidue Data from Wheat Processing Study with Quizalofop-P-Ethyl. 

RAC I' 

( ' 
rocessed 'f otul Rate PHI Total Quizalofop-P-Ethyl Processing 
·1n1111odity (lbailA) (day>) Residues 1 (ppn1) Factor : -

\Vhea (J1aiu (R AC) 0.35 110 ND,ND ---
-·--- - -

Bra1 --· 
ND,ND l\C ._._ ,. 

Fh1u1 ND,ND l\C ---·-- -
( 11 rr,--
>----

ND,ND NC -
1\1 idd~ ill gs ND,ND NC 
- -
Shl)rh ND,ND NC __ ,__ __ 

Nondetectr1b\f- \\1,: .C'\" tnc 1nethod LOD o1 <0.0 I 7 pprn). 
Not c1lculatcc' hvc;i11:-;e residues were nondeh:..:tahle in b(_)th tl1c KAC and :he processed fraction. 

--- ---··· ----~-.·-· 

DP Ba1r.pde D 3 ! I '~hli/\1RID No. 45885801 Page 7 of 8 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142437 - Page 103 of 136 

Quizalofop-P-ethyl/128709/Nissan Chemical Industnes. Ltd.'33906 
DACO 7.4.5/0PPTS 860.1520/0ECD l!A 6.5.4 and IIIA 8.5 
Processed Food and Feed - Wheat --------·---------· 

D. CONCLUSION 

Processing factors for total quizalofop-P-ethyl in wheat bran, flour, germ, middlings. and shorts 
were not ca lculatcd because residues were nondletectablc in both the RAC (wheat grain) and all 
wheat proo:ssed commodities. An acceptable method was used for quantitation of residues in/on 
wheat grair and i1s processed commodities. 

E. RElf'ERENCES 
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l)UJzalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
DACO 7.3/0PPTS 860.1380/0ECD IIA 61.1 and IllA 8.1.1 

5- /)kJh;,t}e-.;v/ 
Primary Evaluator 

Peer Review c1 

S. Oonnithan, Biologist 
Registration Action Branch 2 
Health Effects Division (7509 P) 

William Drew, Environmental Scientist 
Registration Action Branch 2 
Health Effects Division (7509 P) 

Date: June 13. 2006 

This Data I.valuation Record (DER) was originally prepared under contract by Dynamac 
Corporation ( 2275 Research Boulevard, Suite 300; Rockville, MD 20850. The DER has been 
reviewed bv the Health Effects Division (HED) and revised to reflect cunent Office of Pesticide 
Programs (OPP) policies. 

STUDY REPORT 

458~5801 Caninger, S. (2002) Magnitude of the Residue ofQuizalofop-P-Ethyl and Quizalofop
p in Wheat Raw Agricultural and Processed Commodities: Final Study Repmt: Lab Project 
Number: TCl-0 l ·006-01: TCI-01-006-02: TCl-·01-006-03. Unpublished study prepared by 
Morse LahnrnloPes, Inc. 593 p. 

EXECUTllVE SUMMARY 

Nissan Chemical Industries, Ltd. has submitted the results of a storage stability study with 
quizalofop-P-cthyl and its acid metabolite quizalofop-P in wheat matrices. Separate untreated 
samples of whea1 forage, hay, grain and straw were fortified with standards of quizalofop-P-e1hyl 
or quizalofop-P at 2.5 ppm were placed in frozen s1orage at ca. -20 "C and analyzed at storage 
duratrnns ,-,fl<, J;:-39, and 341-386 days. 

Samples ol the wheat matrices were analyzed for residues of quizalofop-P-ethyl and quizalofop
p usmg a high perfonnance liquid chroma1ography (HPLC) method (Morse l\~lethod Meth-147). 
This method is adequate for data collection based on acceptable method recoveries. The 
validated LOQ was 0.05 ppm for wheat forage, hay, grain and straw. 

The results indicate that under the conditions of the study, residues of quizalofop-P-dhyl, and 
quizalofop· P are stable in/on wheat forage. and grain for up to 12.7 months, wheat hay for up to 
1 J .'; months. and wheat straw for up to 11.2 months. 

------------~~----

DP llarcodc ll.110869/MRID No. 45885801 
-·- ·---------------------·-.. -
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\)u1;;alofop-P-ethyl/l 287091Nissan Chemical Industries, Ltd./33906 
DACO 7.3/0PPTS 860.1380/0ECD IIA 6.1.l aud IllA S.1.1 

----~~----~~'_:_~~~e Stability- Wheat C~otnmodities __ ~---

STlJDY/\VAIVER ACCEPTABILlTY/DEFICIENCIES/CLARIFICATIONS 

Under the conditions and parameters used in the study, the storage stability data arc classified as 
scientifically acceptable. The acceptability of this study for regulatory purposes is addressed in 
the U.S. El' A Residue Chemistry Summary Document 0310869. 

COMPLIANCE 

Signed and dated Good Laboratory Practice (GLP). Quality Assurance and Data Confidentiality 
statements were provided. No deviations from regulatory requirements were reported which 
would ban. an impact on the validity of the study. 

DP Barcodc I)\ 11)8(,9/MRID No. 45.~8580 l Page 2 of7 
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•)uizalofop-P-ethyl/128709/Nissan Chemical Industnes, Ltd./33906 
'JACO 7.3/0PPTS 860.1380/0ECD IIA 6.1.1 and IllA 8.l.l 

---·---·-~''..~">_rat:c Stability -- Wheat Commodities 

A. BACKGROUND INFORMATION 

Quizalofop-P-ethyl is a selective herbicide used for the control of annual, and perennial grasses 
in cropped. and non-cropped land areas,. and is applied as preplant, preemergence, or 
postemergencc. Chemically, quizalofop-P-ethyl is a racemic mixture ofR and S enantiomers, 
and the R-cnant10mer is the pesticidally active isomer. The nomenclature and physicochemical 
properties r•f quizalofop-P-ethy1 are summarized in Tables A. I and A. 2. 

-· 
TABLEA.1 T est Compound r-Jornenclature. -
Che1nical stn: 0 

"'((') oorll_,~,, 
~ / .,...-:: ..,_ ~ CH, 

• .N ·o . 
·-

Conunon rll:HJJ Quizalofop-P-ethyl 

Cornpany exp cri1ncnt al naine Not provided 

lUPAC nainc ethyl ( R)-2-[ 4-{ ( 6-chloroqu inoxa lin-2-yl)ox y )phenox y ]propanoate 
-· 

CAS nan1c (2R)-2-[4-[( 6-chloro-2-quinoxa!inyl)oxy ]phenoxy ]propanoic acid, ethyl ester 

CAS registry 1lUl!lbC:f 100646-51-3 -
End-use pro~1 0.88 lb/gal EC fommlation (EPA Reg. No. 33906-9) -----

----
2. Physicochemical Propertie.s of the Technical Grade Test Compound Quizalofop-P-Ethyl. 

I ----
pH ---------· 
Density ----

j;\y Water solubi 

Soh 1:!1t soh:\ ·1ili1 

·:e 

constant, pKa 

~r partition coefficient 

Vapor pres~:~ 

Dis.')ocia1io11 

Octanol/v·.'3\L 

UV 1visiblc .1 i is(J1y1 ;on spectru1n 

Value 

76.0-77.li ''C (pure fonr1) 

6.6 ( 1 ~lo uqucous slurry) 

1.35 g/cn1~ at 20 "C (pure fonn) 

0.4 ppm 120 ''C') 

acetone 
henz:enc 
c<:1rbon disulfide 
ch lorofo11n 
cydobexanone 
J.ichloro1nethane 
di1nethyl s11lfoxidc 
ethannl 
n-hexanc 
1netharioi 
tetrahydrotUra11 
toluene 
xylene 

8.3x :;o- 10 111n1Hg(20"C) 

Not appli'cable 

log Puw - 4.66 -
Not <lvailable 

B. EXPERIMENTAL DESIGN 

DP Barcodc I J< 1111\69/MRID No. 45gssso I 

Reference 

CB Nos. 5852 & 5853, 
3/29/tiO, Vv. H azcl 

c:r/L at 20 "C 
650 
680 
660 
1350 
440 
1970 
200 
22 
5 

22 
1160 
430 
360 

-----
-

-------------
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Qui/,a).ifop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
D/1( 0 7.3/0PPTS 860.1380/0ECD HA 6.1.1 and l!IA R.1.1 

___ ----·- ~!~)T.~JSC Stability -- Wheat C~omrnodities ------------------· 

B.L Sample Handling and Preparation 

Separate s.2,mples of homogenized wheat forage, hay, grain and straw were fortified with 
quizalofop-P-ethyl or quizalofop-1' at 2.5 ppm. The quizalofop-P-ethyl fmiification standards 
were prepared in acetonitrile (ACN) and the quizalofop-P fortification standards were prepared 
in ACN with iJ2% acetic acid_ The fortification standards were considered to be stable for 48 
days_ Forti tied and unfortified samples were stored frozen (<-20 ± 5 °C) and analyzed at 0-, 32-
to 39-, and <-+ 1- to 386-day storage intervals. 

B.2. Analytical Methodology 

Samples o I the wheat matrices were analyzed for residues of quizalofop-P-ethyl and quizalofop
p using the HPLC method (Morse Method Meth-147)_ For a complete description of the 
metlwd, rcfor tn the D3 l 0869, DER for MR!Ds 45885803 and 45885804, 

Briefly, san1ples were refluxed with methanohc potassium hydroxide to conve1i quizalofop-P
ethyl and quizalofop-P residues to 2-methoxy-6-chloroquinoxaline (MeCHQ). The solution was 
acidified a1cd partitioned with hexane to extract the MeCHQ and the hexane fraction was cleaned 
up by gel P'-'rmcation chromatography (GPC); the hexane fractions of wheat hay and straw were 
cleaned up hy silica solid-phase extraction prior to GPC' cleanup. The GPC eluate was 
concentrated and r·edissolved in acetonitiilelwatcr for HPLC analysis with fluorescence 
detection. Residues were reported as quizalofop-P-ethyl or quizalofop-P equivalents using 
molecular weight conversion factors of]_ 917 and ]_ 773, respectively. The defined limit of 
detection (I 0'.)) was 0.017 ppm for all matrices and the validated limit of quantitation (LOQ) 
was 0.05 ppm for wheat forage, hay, grain and straw. 

C. RESl'LTS AND DISCIUSSION 

Based on tile concurrent method recovery data (see Table C. I), the HPLC method (Morse 
Method i\foth- l .:\7) is adequate for the dete1mination of residues of quizalofop-P-ethyl and 
quizalofop·P Pl wheat and wheat commodities. All concurrent recoveries ranged 71-95% and 
are acceptable Apparent residues of quizalofop-P .. ethyl and quizalofop-P were less than the 
LOQ ( <0.05 pprn) in the control samples for wheat 

------- - --·-----~-~~~ 
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Quvalofop-P-ethyl/128709/Nissan Chemical Industries. Ltd.133906 
l)t,U) 7.3/0PPTS 860.1380/0FCD HA 6.1. l and IlTA 8. l .1 

_________ ~'~'.'..~l~{: Stability - Wheat C~~nn1od1_!ies -----~-----------

------
TABLE C . I. Summary of Concurrent Recove.-ies of Quizalofop-P-Ethyl and Quizalofop-P from Wheat 

I\ la trices. - -
Matril\. Analyte Spike Level Storage Interval Sainple Size Recoveries Mean 

(ppm) (days) (n) CYo) (%) 

\Vh1:at, fora',!-· (Ju izalof op-P-e1hyl 2.5 0 3 83, 84, 95 87 

35 2 81. 88 85 

~-
385 2 88 .. 91 90 

()uizalofop-P 2.5 
'-· 

() 3 71, 76, 80 76 

35 2 76. 77 77 

'----------~- 385 2 81. 83 82 
Wheat. hay t)u izalofop-P-ethyl 2.5 () 3 89,92,94 92 

35 2 83, 84 84 

~-
_-:,43 2 86. 88 87 

()u 1znlofop-P 2.5 ll 3 80, 84, 87 84 
•,5 2 75. 76 76 

___ , __ _;43 2 81. 81 81 
Wheal, grain f)u 1zalofop-P-ethyl 2 5 il 3 84, 86,90 87 

32 2 84, 88 86 

~-
.186 2 88, 89 89 

r)u za!ofop-P 2.5 
L-

() 3 72, 77, 79 76 
l2 2 80, 80 80 

~-

'-86 2· 81, 83 82 
~-------L .. -

'V./hc:n, stra\\_- !)u· zalofnp-P-ethyl 2.S () 3 82, 84, 91 86 

39 2 82,84 83 

341 2 83,87 85 -
f)ui zalofop-P 2.5 () 3 78, 79, 80 79 

~-

'-----__ _l __ 
19 2 71. 76 74 

141 2 77, 79 78 --

Based on 1hc results of storage >!ability study (Table C.2), residues of quizalofop-P-cthyl and 
quizalofop--P arc relatively stable in/on wheat forage and grain stored frozen for up tu 385 days 
( 12.7 montl1s I. wheat hay stored frozen for up 10 343 days (11.3 months), and wheat straw stored 
frozen for up :r- 341 days ( 11.2 months). 

DP Barcode 1>11086'1/MRID No. 4588580 I Page 5 of7 
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Quizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
D>\CO 7.3/0PPTS 860.1380/0ECD IIA e .. l I and IllA 8.1.1 

----·----- __ ~1~'.!~~;: Stability - Whe:at c:ornmodities --------------

-
TABLE(._;_ Stability of Quizalofop-P-Ethyl and Quizalofop-P from Wheat Matrices Following Storage 

at ca. -20 °C. 
Corninodity·-1 --

Analyte Spike Storage Recovered Mean Recovered Mean Co1Tected 

I Level Interval 1 Residues Residues Recover)' Recovery 2 

(ppm) (days) (ppm) (ppm) ( !}~)) % 

\Vhc'dt, fora,;c J ()ui~:alofop-P-Ethyl 2.5 () (5) 2.08, 2.09, 2.38 2.18 87 ---

I 35 (3) 2.10, 2.13 2.12 85 100 

r <)ui,alofop-P 

385 (8) 2.35, 2.39 2.37 95 106 

2.5 (I (6) 1.78, 1.90, i.99 189 76 ----
I 3 5 (3) 2.01, 2.21 2.11 84 109 

I 385 (9) 2.19, 2.27 2.23 89 109 

·-iOuizJ!ofop-P-Ethyl 
-

Wheal, h;iy' 2.5 0 (3) 2.23, 2.3 L 2.35 2.30 92 ----
I 35 (8) 2. 14, 2.18 2.16 86 102 

343 (8) 2.34, 2.37 2.36 94 108 

)u1:.t.alofop-P .2 . .5 (I ( 4) 2.01.2.10,2.18 2.10 84 ----
3i I 8) 1.96,201 1.99 80 105 - -

343 (8) 2.02, 2.05 2.04 82 IOI --------- -
Whe~1t, grai1 ')11 iz _ilofop-P-Ethyl 2 __ ) 014) 2.1OJ16, 2.26 2.17 87 --------

32 (2) 2.12,2.16 2.14 86 100 -
386 (6) 2.34, 2.38 2.36 94 106 -- ----

1)11iz<dofop-P 0 ,-.... ,) 0 (4) 1.81, 193, 1.98 I. 91 76 --------
32 (2) !.92, l.93 l.93 77 96 -----
386 (6) 2.1, 2.2 2.2 88 107 ,___ _______ ----

\Vheat Stl'fl\\ !):1 :z:liofi)p-P-Ethyl 2.5 O(R) 2.IJ6, 2.09, 2.28 2.14 86 ---- -
39 (8) 2.16,2.21 2.19 88 106 -
341 (7) 2.31, 2.31 2.31 92 108 

-· -
f);i1.i'.::1lofop-P 2.~ 0 (8) 1.94, 1.98, 1.99 i.97 79 --------

39 (8) 1.91, l.99 1.95 78 105 ------
341 17) 2.12, 2.14 2.13 85 109 ----->---------- --- . . . -The st<Jt age d"' <1\ ion fro1n fort1hcat1on tn e:t1ract1on, the dnys fro1n ~'.xtral.'.t1on ,o analy::.1s are teportcd nl parentheses . 

Conccted for lH::n1 cc:ncurrcnt recovery (see TABLE f'. I./. 

D. CONCLUSION 

The submitted stornge stability results are adequately to demonstrate the stability of quizalofop
P-ethyl and qwzalofop-P residues in/on wheat forage and grain stored frozen for 12. 7 months, 
wheat hay st orcd frozen for 11.3 months, and wheat straw stored frozen for 11.2 months_ An 
acceptable ri-ieth<)d was used for the guarttitation of residues in wheat forage, hay, grain, and 
,\raw. 
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()uizalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
D.•1CO 7.3/0PPTS 860.1380/0ECD HA 6.1.1 and IIIA 8.1.1 

------~. ~!~'.EaJSC Stability- WhEat C~ommod~tles ----------------

E. REFERENCES 

DP Barcodc: D310869 
Subject: PP# OF6076: DER for the Residue Analytical Method - Alfalfa, Barley, and 

Wheat Commodities. 
Reviewer: S. Oonnithan 
Date: June 13, 2006 
MRID: 45885803,45858504 

F. DOCUMENT TRACIGNG 

Reviewer: '). Oonnithan 
Date: June \;_ 2006 
Petition Numkr: PP# OF6076 
EPA Reg. ~"'· :i.3<)06-9 
DP Bar cod t· J.i I 0869 
PC Code: I 2 '< 709 

------------· --~-~-
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l)u 1za lo fop-P-ethyl/ 128109 !Nissan Chemical J ndustries, I ,td./3 3 906 
i JACO 7.4.l/7.4.2/0PPTS 860.1500/0ECD JIA 6.3. l. 6.3.2, 6.3.3 and Il!A 8.3.1, 8.3.2, 8.:U 

Primary Evaluator S. Oonnithan, Biologist 
Registration Action Branch 2 
Health Effects Division (7509 P) 

Peer Revii:w er William Drew, Environmental Scientist 
Registration Action Branch 2 
Health Effects Division (7509 P) 

·-·-~ 
...--:::- . r 
0 - CJ..e.)--wv'-' 

Date: June B, 2006 

(_}) g1~ 1,lJ 
Dali~3, 2006 

------~--"-

This Data Evaluation Record (DER) was originally prepared under contract by Dynamac 
Corporation ( 227 S Research Boulevard, Suite 300; Rockville, MD 20850; submitted 
03/08/20061. The DER has been reviewed by the Health Effects Division (HED) and revised to 
reflect curr"nt Office of Pesticide Prograrns (OPP) policies. 

STUDY F~EPORT 

458115802 Ca1Tinger, S. (2002) Magnitude of the Residue ofQuizalofop-P-Ethyl and 
Quizalofop-P in Barley Raw Agricultural Commodities: Final Study Report: Lab Project 
Number: TCI .I) l-007-08: TCI-01-007-09: TCl-01-007- I 0 Unpublished study prepared by 
Morse Lahm:itories, Inc. 377 p. 

EXECUTJIVE SUMMARY 

Nissan Chcnncal Industries, Ltd. has submitted field trial data for quizalofop-P-ethyl on barley. 
A total of twenty-five trials were conducted in the U.S. and Canada during the 2001and2002 
growing season. The U.S. trials were conducted in Zones I (NY; 1 trial), 5 (KS and ND; 2 
trials), 7 (l\E and ND; 2 trials), 9 (UT; 1trial),10 (CA; 1 trial), and 11 (ID and WA; 2 trials). 
The Canadian trials were conducted in Zones 5 (ON; 1 trial), SB (QC; 1 trial), 7 (SK; l trial), 7A 
(AB; l trial). and 14 (AB, MB, and SK; 12 trials). All field trials were condui;ted on spring 
barley, except fo;· one which was conducted on fall barley. 

At each test location, a single preplant broadcast application of a 0.88 lb/gal emuls1fiable 
concentrat<.; I l:C) fonnulation of quizalofop-P-ethyl was made to the soil surface at -·0.068 lb 
ail A on or 1hc day before planting. All applications were made using ground equipment in spray 
volumes nf" 0-20.5 gal/A. Samples of barley hay were harvested 48-219 days after application 
and dried i 11 the field for 1-12 days, and samples of mature barley grain and straw were harvested 
90-255 dm s "11 er application. 

Samples "I hariey matrices were analyzed for residues of total quizalofop-P-ethyl (quizalofop-P
ethyl and ii s <tcid metabolite, quizalofop-P) using a high performance liquid chromatography 
(HPLC) rndhod (Morse Method Meth-147). This method is adequate for data collection based 
on acccptahh: method recoveries. TI1c validated limit of quantitation (LOQ) was 0.05 ppm and 

~-··---------····-··--

DP 1-larcodo' I)' I nli)9/MRJD No. 45885802 Page I of 12 
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~J!llwl ~·:w;lofop-~-ethy~/128709/Niss~n ;he~1~cal Industri~s, Ltd./339~6 
3 

, 
,=~:ft;I ,), ,l .) 74.17.4.2 OPP rs 1160.LO( ;OEC.LJ IIA 6 3 l. 6.3.2. 63.o and IIIA 8.3.1, L .~. UJ 

---·-·-_ .. _i~--~'.P F::eld Trial - Barley -------·-·------·---·- ·------

the defined limit (Jf detection (LOD) was 0.017 ppm for all barley matrices. We note that based 
on the hydrolysis procedures of Morse Method Meth-147, all reported results for total 
quizalofop·P-cthyl residues would include residues of both the Rand S enantiomers of 
quizalofop .. cthvl and quizalofop. 

The maximum storage durations of samples from harvest to analysis were 7.5 months for barley 
hay, 6. 7 months for barley grain, and 7.3 months for barley straw. Storage stability data are 
available for wheat hay, grain, and straw which may be translated to support the storage 
conditiom and durations of samples from the submitted barley field trials. 

Residues of total quizalofop-P-ethyl were less than the method LOQ (<0.05 ppm) inion all 
samples ofharlcy hay harvested 48-219 days after application, and all samples ofbarley grain 
and o;traw harvested 90-255 days after application. 

No r.:siduc decline study was included in the submission; these data are not required because 
application" ,Ls made prior to crop emergence. 

STUDY/WA IVER ACCEPTABILITY /DEFllCIENCIES/CLARIFICA TIO NS 

Under the cord1tions and paran1eters used m the study, the field trial residue data are classified 
as scientifically acceptable. The acceptability of this study for regulatory purposes is addressed 
in the U. S. F "I\, Residue Chemistry Summary Document, DP Barcode D3 l 0869. 

COMPLIANCE 

Signed and dated Good Laboratory Practice (GILP), Quality Assurance and Data Confidentiality 
statemenb were provided. No deviations from regulatory requirements were repmied which 
would ha\e an impact on the validity of the study. 

DP Barcode rn I (1869/MRID No. 45885E02 Page 2of12 
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Qu1zalofop-P-ethyl/128709/Nissan Chemical Industnes. Ltd./33906 
l>ACO 7.4.1/7.4.2/0PPTS 860.1500/0ECD IIA 6.3. l. 6:U. 6.3.3 and IIIA 8.3.1, 8.3.2, 8J.3 

--------.. ~~~·!~~'P ~~ield 1'rial - Barley ------- ----

A. BACKGROUND INFORMATION 

Quizalofop-P-ethyl is a selective herbicide used for the control of annual, and perennial grasses 
in cropped, and non-cropped land areas., and is applied as preplant, preemergence, or 
postemergencc. Chemically, quizalofop-P-ethyl is a racemic mixture ofR and S enantiomers, 
and the R-cnantiomer is the pesticidally active isomer. The nomenclature and physicochemical 
properties c•f quizalofop-P-ethyl are summarized in Tables A. l and A. 2. 

TABLE A.Ii 'fest Compound Non1enclature. 
Chelll 1ca\ stn1 () 

"'(Y":;i Vo ll ~ . . ?' I '"' I r ·o CH, 

~ ,;/ "' ..,,..,,,, ......_ ,/ ~ C!-13 
, ~1 0 

- -
Co1n;11011 nan lC Quiza\ofop-P-cthyl ------
Co1npany e':p Cf! TIC ntal na1ne Not pro·"idcd 

IUPAC nan1e ethyl ( R )-2-[_4-( ( 6-ch loroquinoxalin-2-yl )oxy)phenoxy ]propanoate -
CAS lHlll\C (2R)-2-[ 4-f (6-chloro-2-quinoxaliny l)oxy ]phenoxy ]propanoic acid, cthy I es!'er ·-
C.4.S registry nu111bt " 100646-51-3 -

JCt (c:I End-use proc'' 
,, 

0.88 lb/gal EC fonnulation (EPA Reg. No. 33906-9) 

-------- -
TABLE A.c. !'hysicochemical Properties of the Technical Grade Test Compound Quizalofop-P-Ethyl. 
Paraineter Value Reference -Melting poinr ---·----
pH 

76.0-77.0 ''C (pure fonn) CB Nos. 5852 &. 5853, 

6.6 ( l % aqueous slurry) 3/29/90, W. llazcl 

Den-.:ity 1.35 g/cnr' at 20 "C (pure fonn) 

Wa:.~:r soluhilit:, 

SoLent -~oli:Lil,:v 

·-
·- 0.4 pp1n (20 ''(') 

acetone 
benzene 
carhun disulfide 
chlorofonn 
cyclohex:1none 
dich!oror<lethane 
di1nethyl sulfoxide 
ethanol 
n-hexanc 
inethanol 
tctrahydrofuran 
toluene 
xylene ·- -- -

Vapor pres'"urc 

Dissociation C(>11sta ni·, pKa 

Oc1anol/wa~:r pd.rti 

U\/, vi"iblc ~!2::~q1t 

tion coefficient 

ion spectru1n 

B. EXPERIMENTAL DESIGN 

DP llarcod .. : D' 1 "869/MRID No. 45885802 

g_3 x 10 (I lTilll Hg (20 °C) 

Not applicahle 

log P0 w - 4.6(i 

Not available 

g/L at 20 °C 
650 
680 
660 
1.150 
440 
1970 
200 

22 
5 

22 
1160 
430 
360 

-
-

--------·-------
Page 3nf12 
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i)u zalcfop-P-ethyl/128709/Nissan Chemical lndustnes, Ltd./33906 
D:\C () 7.4.1!7.4.210PPTS 860.1500/0ECD llA 6.3. L 63.2, 6.3.3 and IllA 8.3. I, 8.3.:!, ~ 3.3 

______ ,_<.~~.~'.P_!:'ield Trial - Barley ---------------· _____ .. _______ _ 

B.l. Stud~ Site Information 

-
TABLE B.l.1. Trial Site Conditions. 

rri:tl !dcnti!ication: City, State; Year Soil characteristics 1 

:Trial ID No) 
Type %0M 2 I pll I CEC 3 

Nonh Rose, NY: 2001 (TCI-01-007-01 :• Sand NIA 4 

-
Ao dale, KS: '.'00 I ( !-Cl-01-007-02 ) Silt loa1n Ni A -
:--Jew Rockford, ND; 2001 (TCl-01-007-03) Loan1 Ni A 
Shctlield, o:~:: 2001 (TCl-01-007-04) Silt loa1n Ni A ----· 
St. Paul-I)' /\hbotsford, QC (TCI-01-00/'-05) Lomny sand :--!:A -
Velva. ND: 21ll!l iTCl-Ol-007-06) Loain N/A -
Grand Island .. NE: 201)1 (TC!-01-007-07) Silt loan1 N/A -
Delisk. SK: '.'00 I (TCl-01-007-08) Lomn N 1A -
Taber. AB: :•11111 (TCl-01-007-09) Loan1 N.r;1,.. -
Smithfield, L !': .'001 (TCl-01-007-10) Silty clay Joain NIA - -
P01icrville. {~ ~: 21\01 (TCI-01-007-11) Sandy lomn Nil\ - -
Payette, ID: ;•0111 ITCI-01-007-12) Lomn N//\ -
Ephrata, W/~. 20\il (TCI-01-007-13) Sandy loain NIA ------
Blaine Lake, ·sK, 2001 (TCl-01-007-14;, Sandy !oain Ni A -----
Wakaw, SK. 20(111TCl-0!-007-15) Silty loa1n/ loan1 Nii\ -
Brookdale, MB: 1001 (TCI-01-007-16) Loan1/ clay Joarri N.1A - -
lanwilliam, MB :TC\-01-007-17) Clay loam NIA - -
Edmonton, \B: 2001 (TC!-Ol-007-18) Clay lomn N/i\ -----
Wetaskiwin, ,\B; 2001 (TCI-01-007-19) Loan1 Nii\ -
Minto. MB: :>0111 (TC\-01-007-20) Lnain/ clay loa1n N/1\ -----
Boissev'1in, ~dB: 2001 (TCl-01-007-21) Lna1n/ clay loan1 Nii\ -
Lancornbe, Ail: 2001 (TC!-01-007-22) Silt loain N/1\ -
Lanco1nbe, AB: 2001 (TCI-01-007-23) Silt loa1n N/1\ -
Ro>thern, SK. 211111 (TCl-01-007-24) (:lay.1 !oain Nli\ - .. 
Hepburn, SK. 2!101 (TCI-01-007-25) Clay/ loain NIA - -
Th:..:se paraniet('f~· :11 c: not app\1cable since they do nut affect the proposed use patte1 n to1 this che1n1cal. 

' ()rganic 111:1;[<,_'.1 . 
3 Cai ion cxcho1n:Y1; ;,·,01pacity 
4 Not applicabi(: 

The study ·;itc details are summarized in Table B.1.1. The actual temperature recordings were 
within average h1sto1ical values for the residue study period for all trials. The actual rainfall 
average was below the historical rainfall average at many sites; however, this did not have a 
significant impact on growth and development at any sites with the exception of two trials (-18 
and -19) in which the crop was stressed clue to drought conditions and one hial (-25} where the 
crop was rdtcd as fair. Irrigation was used to supplement rainfall in 5 trials. 

The use p;1\tcrn employed in the study and the geographical locations are summarized in Table 
B.1 . .2. At 1~acl1 test location, a single preplant broadcast application of a 0.88 lb/gal emulsifiable 
concocntrak i l'C) fonnulation of quizalofop-P-ethyl (Assure II; EPA Reg. No. 352-541) was 

-----------
DP Barrnd'·' I J' \ il:31:9/MRJD No. 45885802 Page 4of12 
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•)u1zalofop-P-ethyl/l 281091Nissan Chemical Industnes, Ltd./33906 
i l;\CO 7.4. 117.4.2/0PPTS 860. J 500iCJECD [[A 6.3. I. 6.3 .2, 6.3.3 and Il!A 8.3. l, 8.3.2, 83.3 

_____ ' !'T Field Trial - Barley 

made to the sc•il surface at -0.068 lb ai/A on or the day before planting. All applications were 
made using ground equipment in volumes of 5.0-20.5 gal/A, with an adjuvant (petroleum-based 
crop oil concentrate) added to the spray mixture. The label did not propose a preharvest interval 
(PHI) for 1hc barley grain (RAC). 

-
TABLE B.l .2. Study Use Pattern. -
Loc<:ition 
(Cit), Sta1c: \ 
Trial !D 

North Rose, >I y ,! 

I I 
001 

(TCl-01-007 ' -
Andale, KS; 2 )(•' 

(TCl-01-0lf' I? I -
Ne" Rockfo1\ '· "'r 

1.) ! 

>: 2001 
(TCl-01-007--· 
Shetlield. 0\ •I ,2(1(' 

14 (TC!-01-00;:' 

St. Paul-D'Ah (1nl, 

QC (fCI-0 I !' 
bo1:..;J 
()".~' -0 ,') 

Vel,,a, ND: :~: 

(TC! -01-00',':I 
Ill 
)61 

Grand Island. Nl; 
17) 

?0111 
(TCl-01-00'1:' 

Deli~le, SK; :~ 

(TCl-01-00'1-· 
{/{•·' 

!~) 

Taber, AR; :~:1 

(TCl-01-007. 
'-'--·----· 
S1niti1ficlcL l 

'l! (TCl-01-00'._· 

Por.ervil le, ( 
(TCl-01-00' ------
Payette, JD::' 

A '0 
11 

01•! 
(TCl-01-00'-I >-'----·-----
Ephrata, V./ ·\ 
(TCl-01-00·~ I 

Blaine Lakl~. Sk: ·~ 

.i1 (TCl-01-007 i ------
Waka\v, SK;., Iii\ 

(TCl-01-00 '.. I 

lll 

(f 1 

-

001 

Brookdale, ~.·I 101 
(TCl--01-00!. I 

Clainvilliarn \1 J 
(TC!-01-00 :. I 

Ed1nonton, i 1 I I) 

(TC 1-01-00' 

Wetaskiviir. 
(TCl-01-0\C. 

l'v1i11to. MB. ' -
(TCJ -01-0U c_, 

I '" 
\k; -.: 
'-fl I 

Bois:-;cvain_ '"1 n ~I 

.:'!I (T( ·1-u 1-0tC . 

()•)I 

JOI 

EP 1 
_, 

lvtethod; 
Ti1nlng 

0.88 P'replant broadcast; one day 
lb/gal EC prior to planting 

0.88 Preplant broadcast: nne day 
lb/gal EC prior to planting 

0.88 Preplant broadcast; one da:y 
lb/gal EC prior to planting -

0.88 Preplant broadcd.st; ~1r,c day 
lb/gal EC prior to planting 

0.88 Preplant broadcast; one day 
lb/gal EC prio1 to planting 

0.88 Preplant broadcast; one da! 
lb/gal EC prior to planting 

0.88 Prcplant broadcast; on the day 
lb/gal EC of planting 

0.88 Preplant broa{_lcasl; one day· 
lb/gal EC prior to planting 

0.88 Preplant broadcast; one day 
lb/gal EC prior to planting 

0.88 Prcplant broadcast: PllC day 
lb/gal EC prior lo planting 

0.88 Preplant broadcast: OllC day 
lb/gal EC prior to planting 

0.88 Prcplant broadcast.. unc da:y 
lb/gal EC prior to planting 

0.88 Prep/ant broadcast; one da 1 

lb/gal EC prior to planting 

0.88 Prcp!ant broadcast; one day 
lb/gal EC prior to planting 

0.88 Preplant broadcast one day 
lb/gal EC prior to plnnting -

0.88 Preplant broadcn:-t: on the duy 
lb/gal EC of planting 

0.88 Prcplant broadca~t: unc Ja~; 
lb/gal EC prior to planting 

0.88 Preplant broadcasr onc day 
lb/gal EC prior to planting 

0.88 Prcplant broadca~I. unc dzy 
lb/gal EC prior to planting 

0.88 Preplant broadcast; one tbv 
lb/gal EC prior to planiing 

0 88 'Prcplant broadca:':t: one da~,i 

lblgal EC prior to planting 

Application - Tank Mix/ Volu1ne Rate RTI 3 Total RHtc 
(GPA) 1 (lb ai/A) (days) (lb aiiA) Adjuvants 

18.0 0.068 NA 4 0.068 Crop Oil 5 

I I.I 0.068 'IA 0.068 Crop Oil 

5.0 0.068 NA 0.11611 Crop t)il 

-
14.6 0.069 NA 0.1)69 Crop Oil 

-
19.5 0.069 NA 0.1.)(i-9 Crop Oil 

-
15.1 0.068 NA o.nc18 Crop Oil 

-s (_) 0.068 NA 0.0(i8 Crop Oil 

-
12. 1 0.068 NA O.Ol'i8 Crop Oil 

I 0.5 0.067 NA 0.067 Crop Oil 

15.7 O.Q70 NA !l.070 Crop Oil 

5.0 0.069 NA 0.1169 Crop Oil 

-
20.5 0.070 NA U.070 (;rop Oil 

-
5.3 0.069 NA () 0(·9 Crop Oil 

-
I 1.9 0.068 NA 0.068 Crop Oil 

-
12. I 0.069 NA 0.069 Crop Oil 

-
11.8 0.066 NA 0.0(i6 Cr<.Jp Oil 

12.1 0.069 NA 0.069 Crop Oil 

-
11.6 0.067 NA (].(J67 Crop Oil 

-
l '..8 0.067 NA \1.067 Crop Oil 

5.1 0.069 NA 0.069 Crop Oil 

- -
10.9 0.069 NA (1.069 Crop Oil 

-
-f)P·-rc.;~·.;(:,~ I)'.) !(H~69/MRID No. 45885802 -------------·----~----------------··-·----Page 5of12 
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l)uizalofop-P-ethyl/128709fNissan Chemical lndustrics, Ltd./33906 
DACO 7.4.117.4.2/0PPTS 860.1500/0ECD l!A 6.3.1. 6.3.2, 6.3.3 and JIIA 8.3.1, 8.3.2, ':3.3 

-----~~£Field Trial - Barie; ----·--·-----·· 

TABLE B.1.2. Study Use Pattern. 

Local ion 
-· (l~ity, State; y,_:ai EP 1 

Method, 
Trial lD Ti1ning 

Lanco1nbe, A.El:]()() I 0.88 Preplant broadcast; one day 
(TC! -01-007-='2 I - lb/gal EC prior to planting 

Lanco1nbc, AB: ::on l 0.88 Preplant broadcast; one day 
(TC! -0 I -007-'.: < l lb/gal EC prior to planting 

Rosthern, SK; 2(111"! 0.88 Prcplant broadcast: one day 
(TCl-01-007-:'4) lb/gal EC prior to planting 

Hephun1, SK; .2001 0.88 Preplant broadcast: Dnc day 
(TCl-0 I -007:' 51 lb/gal EC prior to planting 

End-use Pn1duc. f'.PA Reg. No. 352~541 
Gallons per ;1cr· 

Rctreatn1cn; i111t:1·\·al 
1 

Not applicab'c 
Pctrolcun1 h:~:;,cd cTOJl oil; added to all spray 1nixtun:;<. at 1°') i,:v. 

Application 

Volun1e 
(GPA) 2 

10.8 

10.5 

10.7 

I 11.S 

The eogn~ical locations are summarized in Table B 1 3 ·- . 
TABLE· B. J._,_ 
NAFTA 
Grewing 
Zones 

Trial Numbers and Geographical Locations. 

Barley 

Sub1nitted 

Canada 

IA 

2 

3 

4 

s 
SA 
SB 

6 

7 

7A 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

----.. 

----

I -

3 

-
I 

3 

I -
I -
I 

2 

12 

-

-

~-- .. ---···- - ·-------------------.. ----------
DP ll<ffc<>d1 Dl I l)g69/MRID No. 45885802 

I 

I 

2 

12 

-----
Rate RTI' Total Rate Tank Mix/ 

(lb ai/A) (days) (lb ail A) t\djuvants 

0.070 NA 0.070 Crop Oil 

0.067 NA 0.067 Crop ()ii 

0.069 NA (1-069 Crop ()ii 

0.068 NA 0 06>: Crop Oil 

--

-
--

Requested 1 

U.S. 
I I I I) 2 

-

I I I) 2 

-
:i (2) 

-----
-
-___ _::(3) 

-----
-

I (I) -
I (I) -
:> (:) -

-----
-____ ., 
-----
-
-----
____ .. 

Page 6 of 12 
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l)uizalofop-P-ethyl/!28709fNissan Chemical Industries, Ud./33906 
'; J."-CO 7A. l/7A.2/0PPTS 860.1500/0ECD llA 6.3.1. 6.32, 6.3.J and IllA 8.3.l, 8.3.2, 8.3.3 

-------~:~~p f~~ld Trial - Barley 

TABLE B.13. Trial Numbers and Geographical Locations. ,____ _____ -
NAFTA Barley 
(]ro\ving -·-· -

Submitted Requested 1 

Zon1:5 
Canada U.S. 

Total 25 . 
. 16 . . • . 

12 (9) 
. 

. 
• 

. 

' A.s per OPPl S R60. 1500, Tables l and 5 and Directive 98-02; Section 9 for barley as an individual crop; the values presented 
in parcnthes1.>. n:p,·cscnt a 25o/o reduction in the nun1ber 0ftriab required, due to pesticide use resulting in no q1.umtifiablc 
residu~s. 

~ One: trial i.>; r,_.;:r1i1ed in either Zone 1 or Zone 2. 

B.2. Sample Collection, Handling, and Preparation 

Single untreated and duplicate treated samples of the barley matrices were collected by hand or 
using a thresher/combine from each field trial. Barley hay was harvested at the early !lowering 
(boot) to ,;1>!1 dough growth stage (48-219 days after application) and dried in the field for 1-12 
days. Mature barley grain and straw were harvested 90-255 days after application. All samples 
were frol'.en within -6 hours of sampling and shipped frozen to the Morse Laboratories, Inc. 
(Sacramenco, CA) for residue mrnlysis. Samples were stored frozen (-20 ± 5 ''C) at the analytical 
laboratory until imalysis; samples were homogenized in the presence of dry ice prior to analysis. 

B.3. Afi1alytical Methodology 

Samples of barley hay, grain, and straw were analyzed for residues of quizalofop-P-ethyl (the 
total of the parent quizalofop-P-ethyl and its acid metabolite quizalofop-P) using the HPLC 
method (illorsc Vfcthod Meth-147). A brief description of the method is included below; for a 
complete description of the method, refer to the 0310869 DER for Residue Analytical Method -
Alfalfa. Barley, and Wheat Commodities, MRlDs 45885803 and 45858504. 

Briefly, samples. were refluxed with methanol:ic potassium hydroxide to convert qu1zalofop-P
ethyl and quizalofop-P residues to 2-methoxy--6-chloroquinoxaline (MeCHQ). The solution was 
acidified and partitioned with hexane to extract the MeCHQ and the hexane fraction was cleaned 
up by gel penneation chromatography (GPC); the hexane fractions of barley hay 1md straw were 
cleaned up by silica solid-phase extraction prior to GPC cleanup. The GPC eluate was 
concentrarcd and redissolved in acetonitrileiwater for HPLC analysis with fluorescence 
deiectio1r Residues were reported as quizalofop-P-ethyl equivalents using a molecular weight 
conversion fact1JT of 1.917. We note that based on the hydrolysis procedures of Morse Method 
Meth- l 4 7, all reported results for total quizalofop-P-ethyl residues would indude residues of 
both the K and S enantiomers of quizalofop-ethyl and quizalofop. The validated LOQ was 0.05 
ppm for barley hay, grain and straw, and the defined LOD was 0.017 ppm for all matrices. 

We note that the petitioner calculated LOQ and LOO values for each barley matrix using the 
standard dc-.iation of method recoveries at the LOQ. But, for reporting the results, the petitioner 
used the 'a Ii dated LOQ value of 0.05 ppm (higher than calculated LOQs) and the defined LOO 
value 0!11_1., l ·1 ppm (higher than calculated LODs). 

DI' Barc<•tk I\\ I (•869/MRID No. 45RR5802 
--- ------------- - - Page '7 of 12 
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QuJZalofop-P-ethyl/128709/Nissan Chemical Industries, Ltd./33906 
Ile\(() 7.4.117.4.2/0PPTS 860. l5QOIOECD IIA 6.3. l, 6.3.2, 6.3.3 and IllA 8.3.1, 8.3.:', :u.3 

_______ c_:i,·p__f~eld Trial - Barley ------·----- --------------

Concun-ent method validation data were collected for the barley matrices (see Table C.2), 
including at the defined LOD level.. Recoveries at the LOD fortification level were 66-122% in 
barley hay, grain and straw. These data were collected to verify the LOD and are not included 
with the concurrent method recovery data in Table C.2. 

C. RESLLTS AND DISCUSSION 

Sample storage conditions and ·intervals are summarized in Table C. l. The maximum storage 
duration of samples from harvest to analysis were 228 days (7.5 months) for barley hay, 203 
days (6. 7 months) for barley grain. and 222 days (7.3 months) for barley straw. To support the 
storage conditions and durations of samples from the barley field hials, wheat storage stability 
data (D310869, DER for Storage Stability - Wheat, MRID 45885801) may be translated. The 
wheat st01age stability study demonstrate that residlles of quizalofop-P-ethyl and quizalofop-P 
are stable 111· •en wheat forage, hay, grain, and straw stored frozen for -11- l 3 months 

----
TABLE C.. I. Summary of Storage Conditions. -----

:)torage A.ctual Storage Interval ofDe1nonstn1ted 
Matri:.; 'en1perature {°C) Duration 1 Storage Stability~ 

Barlev. hoy 20 ±5 83-228 days {2.7-7.5 rnonths) Quizalofop-P-ethyl and quizalofop-P are :;table in/on . ··-
fo11ified wheat forage arid grain ~.tored frozen for 12. 7 Barley, grain 45-203 days ( 1.5-6.7 months) -- months, and \vheat hay and straw stored frozen for 11.2 

Barley, stra,\ 47-222 days (1.5-7.3 1nonths) 111onths. 

' St(•rage dunttl(>ll IT<Jln collection to analysis: sainples were analyzed w1th1n 3-14 days of extraction. 
' Trnn:-1la1ed r; ;i1:· '.Vheat - 0310869 DER ftir the Storage sta'oility study, MRID 45885801. 

Concun-cnr method recovery data are presented in Table C.2. Barley matrices were analyzed for 
residues of quizalofop-P-ethyl and quizalofop-P using an HPLC method (Morse Method Meth-
147). The method is adequate for data collection based on acceptable concun-ent method 
recovery data. Recoveries ranged 70-93% for hay, 71-99% for grain, and 70-93% for straw 
fortified with qt1izalofop-P-ethyl or quizalofop--P at 0.05-0.20 ppm. The validated LOQ was 0.05 
ppm. Apparent residues of total quizalofop-P-ethyl were below the LOQ inion all samples of 
untreated ha\, grain, and straw, except for one untreated straw sample which bore residues at 
0.095 ppm 'he petitioner stated that these residues were likely due to laboratory contamination. 

-------.----- -~--·--------- -----------
DP Barcode D , 10869/MR!D No. 45885802 Page 8of12 
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Qmzalofop-P-ethyl/l 28709/Nissan Chemical Industries, Ltd.133906 
DACtJ 7.4.1/7.4.2/0PPTS 860.1500/0ECD IIA 5.3.1. 6 3.2, 6.3.3 and IIIA 8.3.l, 8.3.:~, 8.l.3 

________ l~-~1p Yi_eld Trial - Barley 

TABLEC.2. Summary of Concurrent Recoveries of Quizalofop-P-Ethyl and Quizalofop-P from Barley 
Matrices. 

Matrix Analyte Spike \eve! Sainple s.i:?.e Recoveries Mean 
(ppm) (n) (%) ~Std. Dev.] (~lo) 

Barky, hay Quizalofop-P-ethy I 0.05 - 75, 79,81,90,92,93,93 

0.1 2 82, 87 85 [6] 

0.2 I 82 

Quizalofop-P 0.05 
., 

70, 73, 74, 78,82,87,88 

0.1 2 71, 73 78 [7J 
--

0.2 I 87 

Bari '~Y, grai: i Qu iza lofop-P-ethyl 0.05 ' 76, 78, 78,83,83,96,99 -- 85 [8] 0.1 :! 80,90 - 0.2 i 86 

Quiza!ofop-P 0.05 ') 71, 74, 76, 76, 81, 82, 88 

0.1 I 77 78 [5] 
-- -· 

0.2 I 81 

Quizalofop-P-ethyl 0.05 7 72, 74, 77,85,91,92,93 

0.1 2 78,81 84 [8] 
-

0.2 I 93 - -
Quizalofop-P () 05 7 70, 73, 75,83,85,92,92 -· 79 [9] 0.1 2 71, 75 

>--· 
(12 I 70 

--· ---·----- -· ----

Residue dC1ta fr•ltn the barley field trials are reported in Table C.3 and a summary of residue data 
for barley hay, grain, and straw is presented in Table C.4. Following a single preplant 
application ui'thc 0.88 lb/gal EC fonnulation at 0.066-0.070 lb ai/A, residues of total guizalofop
P-ethyl were kss than the LOQ in/on all samples of barley hay harvested 48-219 days after 
application, and barle;t ![ain and straw harvested 90-255 da;ts after 3££lication. 

" 

TABLE C.J. Residue Data from Barley Field Trials with Quizalofop-P-Ethyl. ----·-
I PHI I Tridl ID Zone Crop; Total Rate Co1n1nodity Total ()uizalofop-P-Ethyl 

(City, State: \,-c<1r1 Variety (lbai/A) or Matrix (days) Residues (pp1n) 

Nonh Ro:>e, -JY: ~~0(11 I Barley; AC Stephen 0Jf68 Hay 69 (2) ~ID. ND' 
-· -----·-

(TCl·Ol ·Oli' Ii~ I Grain 93 ND, ND 

Straw 93 ND,ND ----·-·----· 
Andale, KS-.; 200; 5 Barley; R. Hitchcock 0.068 Hay 219 (10) ND, ND 
(TCl-·01-0('1·; \_1-'.:1 (f3!! barley) Grain 255 ND, ND 

Straw 255 ND, ND -·-------
New Rockfc,1·d. J\:D; 2001 5 Barley; Stander O 06R Hay 58 (4) ~~D, ND 
(Tl 1·01-(l(C; n' 1 Grain 92 _'\JD, ND 

Straw 92 ~~D, ND -·----------·--· 
Sh1~ffield, < )~~: ::(1C1J 5 Barley; Chap<1i~ 0 069 Hay 64 (8) '\JD,ND 
ere [-01-0(I ~- -O-l 1 Grain 93 ND, ND -

Stravv 93 ND, ND . -
St. l'dul--D'.t1hh1fhford, QC 58 Barley; Chapai:. 0.069 Hay 48 11) ND. ND 
-----~~-----

DP Barco<lc IY I 0869/MRID No. 45885802 Page 9of12 
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i)rnz.alofop-P-ethyl/128709/Nissan Chemical Jndustncs, Ltd./33906 
!JACO 7.4.1/7.4.2/0PPTS 860.1500/0ECD HA 6.3. l, 6.3.2, 6.3.3 and IIIA 8.3.1, 8.3.2, :U.3 

______ ._::_rc•!>_Field Trial - Barley ----------------------

TABLE c.: •l, Residue Data from Barley Field Trials with Quizalofop-P-Ethyl. 

Trial lD 
(City, State;\ 1 ear) 

(TCI 01-00''- :15, 

----
Ve\\·a, "-.JD; 2 
(TCl-il I -'.JO" 

( )(_l ' 

· i( I 

Grand fsland 
(TCI -'J 1-01\ ' 

Delisle, SK. 
(TCl-01-()(J:' 

Taber, AB~ .2 
(TCl-01-007 

S1nithfield. l 
(TCl-01-007 

Porterville, ( 
(TC.i-(iJ .()(17 

Payelte, JI): . 
(TCJ.111 -lit•: 

Ep'1rata, \V /I 
(TCI-01-011:· 

Blaine Lake. 
(TC! -01-0<1" 

Wakaw. Sk. 
(TCl-111-IH•' 

1'1-: :•o:JJ 
1-

----
_"(}')I 

'')~, 

-----
1)(:1 

l)'l' 

,. 

r. ,~( l() 1 
11.1 

--
A~ ?DI)' 

JI! 

----
:01:1 
I.'· 

·--
·~ ,·)~ I i 
j: I 

;.;; I<; :Will 
- I : I 

---
:·.~ ( 11 ,\ i 

.]'I 

--
Bn,okdale. \ 
(T( 'l-01-011 

1H: :2001 
-](-•) 

llan\villia1n 
(Tl '1-01-0• I 

Ed1r,on10n, \ 

( J'C1-ll :-II:! 

V/~:ta-;kiw:r 

(TCl-0 I-OU. 

!',,~H 

''" 
' 

--
h. -~:·101 

--
i\B: '.200 I 

'·)1 

-·--

Zone 

7 

7 

c , 

7A 

9 

10 

]] 

I I 

14 

I4 

14 

14 

14 

14 

Crop; Total Rate Con1111odity PHI' Total Quizalofop-P-Ethyl 
Varie1y (lb ai/A) or Matrix (days) Residues (pp1n) 

Grain 98 ND,ND 

Straw 98 ND,ND 

Barley; Robust OJl68 Hay 65 (I) 1'D, ND 

Grain 96 l\D, ND 

Straw 96 "D, ND 

Barley:, Robust 0.1168 I-fay 63 (2) ''10,ND 

Grain 96 ND,ND 

Stra\v 96 ND.ND 

Barley: Han·ington 0.068 Hay 64 (7) ~ID,ND 

Grain 103 ND,ND 

Straw 103 ND,ND 

Barley; Stander 0.{!67 Hay 65 (3) ND,ND 

Grain 101 ND,ND 

Strav.· IOI ND,ND 

Barley; Barcincsse () 070 Hay 71 (3) rm, ND 

Grain 104 ND,ND 

Stra\AT !04 ND,ND 

Barley; So\u1n 
! 

0.069 Hay 64 (I 2) ND,ND 

Grain 104 ND,ND 

Straw I04 ND,ND 

Barley: Baron~s<; 0 070 Hay 63 (3) ND,ND 

Grain I 13 ND,ND 

Straw I I3 ND,ND 

Barley: Raroncsse 0 069 Hay 71 (3) ND,ND 

Grain 122 ND,ND 

Straw 122 'ID, ND 

Barley; Hai-i-ington u 1168 Hay 56 (8) ~D.ND 

Grain I I6 ND,ND 

Stra\v I 16 ND,ND 

Barley; HarTington 0.069 Hay 60 (l 0) ND,ND 

Grain I06 ND,ND 

Straw 106 ND,ND 

Barley; Robust 0 066 Hay 58 (8) ND,ND 

Grain 90 ND,ND -
Straw 90 ND,ND 

Barley: Rohust 0.069 Hay 57 (8) ND.ND -
Grain I 14 ND, ND -
Straw 114 ND,ND 

Barley; \1ahiga:1 ()_(167 Hay 79 (6) ND,ND 

Grain 117 ND.ND 

Straw I 17 ND,ND 

Barh~y; Rahigan 11.067 Hay 84 (8) ND,ND 

Grain 132 ND.ND 
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()u1zalofop-P-ethyl/128709Nissan Chemical [ndustries. Ltd./33906 
I lA'.J) !A.117.4.2/0PPTS 860.1500/0ECD JlA 6.3.1. 6.3.2, 6.3.3 and IllA 8.3.1, 8.3.2, 8.3.3 

-------~:~'2P_~:i_~ld Trial - Barley 

-----
TABLE C..l Residue Data from Barley Field Trials with Quizalofop-P-Ethyl. 
Trial ID Zone Crop: Total Rate Co1n1nodity PHI' Total ()uizalofop-P-Ethyl 
(City, State; ''{ca1_1 Variety (lb ai/A) or Matrix (days) Re')idues (pp1n) 

Straw 132 ND.ND 

Minto, MB~ 21101 14 Barley; AC tv1etcalf 0.069 Hay 75 (IO) ND.ND 
(TC 1--01-007- .'.i:1 Grain 112 ND.ND 

Straw 112 ND,ND -·-----
Bois:-;cvain, \lB· 2.tH)1 14 Barley; Robust 0.069 Hay 76 (10) ND.ND 
(TCl .n J -1'i(P- ~; l Grain 106 J\D, ND 

Straw 106 ND,ND ·-------
Lanc:on1bc, .. ~ B: ~on 1 14 Barley CDC Dolly 0.070 Hay 75(10) 7'1D, ND 
(TCVll-00'. ).· Grain 134 ND,ND 

>----·---·-- Straw 134 ND, ND 

Lanco1nhe, AH. ::oo 1 14 Barley~ CDC Dcilly 0.067 Hay 81 (9) ND,ND 
(TCl-01-007·2' · Grain 134 'W,ND 

Strav..1 134 ND,ND ----·----
Ro~;lhcrn, SI<: .:._10.' 14 Barlc:_~; CDC Sisler 0 \1(,9 Hay 55 (4) rm, ND 
(1Cl-(1J .. (){l7 2-ll Grain I Oil ND,ND 

Straw 100 ND,ND ,___ _________ . 
Hepburn, SK, .~;JI)· 14 Barley~ ~1et1.:alf 0.068 Hay 60 (4) ND,ND 
(TC\.\11-11(•; ";, Grain 98 ND,ND 

Straw 98 ND, ND 
~·----·--.-1 The· i-cpo1i1.:d Pl H for hay is fro1n last apphcat1Dn 1:0 cutting~ the nurnbcr of days sa1nples were dried pnor to cnllect1on ts 
reported in p<J!"e~1thc·;;1:·s. 
Lc~s th;in 1!i._· dd1ne-:l LOD (0.017 pp1T1). 

-
TABLE C.4. Summarv of Residue Data from Barley Field Trials with Quizalofop-P-Ethyl. 

--~- ~ . 
Residue Levels 1 (pp1n) 

1 l•tal App\ic. PHI Median Mean 
Co1nn1odi1-., Rate (days) n J\1 in. Max. HAFT 2 (STMdR)' (ST\'1R) 4 Std. Dev. 

(lb ai/A) 

Badey, hav 0 066-0.070 48-219 50 <O 05 <0.05 <0.05 <0.025 <0.025 II 
-----

Harley. gr::i'l 0 066-0.070 90-255 50 <O 05 <0.05 <0.05 <0.025 <0.025 IJ 
·--

Badey, .stra. '\ 0.066-0.070 90-255 50 <O 05 <0.05 <0.05 <0.025 <0.025 I) 

,, The L(J(.) .. ,.ac: O.U5 ppn1 and the LOD wa:• 0.017 ppn1 fo1 all barley n1atnces. In calculating the 111ed1an, 1neHn, and stand,ird 
deviation, ha.f ihc LC)Q was used for residues reported belnVlt the I ()Qin Tnhle ('.3. 
' Highe:;t .:\,_ ..:r::::?e Field Trial. 

Supervised r ri2d tvledian Residue 
1 Supcrvisc1.i [' i<1i IV!can Rcsidul· 

D. CO'ICLUSION 

The subn1itled barley field trial data reflect the use of a single preplant application of a 0.88 
lb.igal EC fc,rnmlation of quizalofop-P-ethyl at 0.066-0.070 lb ai/ A, with a PHI of 48-219 clays 
fo1 bark\ ha;, and 90-255 days for barley grain and straw. An acceptable method was used for 
quantitat,nn of residues inion barley hay. grain and straw. 

~------- --··---~---·---------

DP Barcncl,· Jn I C•869/MRID No. 45885802 Page 11 of 12 
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Qu1zalofop-P-ethylil 28 7091Nissan Chemical Industries, Ltd./33906 
D•\10 7.4.117.4.2/0PPTS il60.1500/0ECD IIA 6.3.1. 6.3.2, 6.3.3 and IJIA 8.3.1, 8.3.2. 8.3.3 

---------

E. REFERE.NCES 

DP Harcodc: D3 l 0869 
Subject: PP# OF6076: Storage Stability DER for Wheat 
Reviewer: 
Date: 
MRID: 

S. Oonnithan 
June 13, 2006 
45885801.Der3 

DP lfarcode: D310869 
Subject: PP# OF6076: Residue Analytical Method -- Alfalfa, Barley, and Wheat 

Reviewer: 
Date: 
MRID: 

Commodities 
S. Oonnithan 
June 13, 2006 
45885803 and 45885804 

F. DOCUMENT TRACKING 

Reviewer: S Oonnithan 
Date: June I.'-. 2006 
Petition Nurrn:ier: PP# OF6076 
EPA Reg. l\n .. 13906-9 
DP Barcock: D3 l 0869 
PC Code: 2 ';709 

DP Barcodc 'J<: OX69/MRID No. 45885802 
------------·------

!'age 12cf12 
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()ut/,a!ofop-P-ethyl!PC Code 128709/Nissan Chemical Industries, Ltd./33906 
!j !JACO 7.2. l, 7.2.2, and 7.2.3/0PPTS 860.1340/0ECD !IA 4.2.5, 4.2.6 and 4.3 

l<:e'!due Analytical Method·· Alfalfa, Barley. and Wheat Commodities ~ 

___ .. --- --- .. __________ ,, _______ .............. - ·---·-------- ' -h _____ .. _ 
-::5 -(;;; ~v .._,,_/ 

Primary Evaluator S. Oonnithan, Biologist Date: June 13, 200 
Registration Action Branch 2 
Health effects Division (750QP) 

wt~.J 
Peer Revicv er William Drew, Environmental Scientist Date June 13, 2006 ------

Registration Action Branch 2 
Health Effects Division (7509P) 

---------------·----------

This data evaluation record (DER) was originally prepared under contract by Dynamac 
Corporation ( 2275 Research Boulevard, Suite 300; Rockville, MD 20850. The DER has been 
reviewed by the Health Effects Division (l·!ED) and revised to reflect the cun-<:nt Office of 
Pesticide P•-oc~·arns (OPP) policies. 

STUDY REPORTS 

4581\5803 Westberg, G. (2002) Validation of the Analytical Method for the Detem1ination of 
Quizalofop-I'-Efayl and Quizalofop-P in Wheat, Barley and Alfalfa Raw Agricultural 
Commodities and Wheat Grain Processed Commodities: Lab Project Number: MLIR-02-01. 
Unpublished .>tudy prepared by Morse Laboratories, Inc. 84 p. 

45885804 Fahynski, K. (2002} Independent Laboratory Validation (ILV) of Morse Method 
Meth-147 "Determination of Quizalofop-P-ethyl and Quizalofop-P in Wheat, Barley and Alfalfa 
Raw Agncultural Commodities and Wheat Cirain Processed Commodities": Lab Project Number: 
01-0040: M LlR-02-01: METH-147. Unpublished study prepared by EN-CAS Analytical 
Laboralo 1· cs 144 p" 

EXECUTIVE SUMMARY 

Nissan Chemical Industries, Ltd. has submitted an analytical method description and validation 
data for a data collection method, Morse Method Meth-14 7, for the determination of residues of 
qmzalofop-f' .. ethyl and its acid metabolite quizalofop-P in alfalfa, raw agricultural commodities 
(RACs) o!'harley and wheat, and wheat processed commodities. The high perfo1mance liquid 
chromato1cSTaphy (HPLC) method, entitled "Detennination ofQuizalofop-P-Ethyl and 
Quizalofr•p-1' in Wheat, Barley and Alfalfa Raw Agricultural Commodities and Wheat Grain 
Processed Commodities" was used to detem1ine residues of quizalofop-P-ethyl and quizalofop-P 
in/on the following commodities from the storage stability, crop field trial, and processing 
studies a<sociated with 0310869: barley grain, hay, and straw; wheat forage. grain, hay, and 
straw; and "heat bran, flour, germ, middlings, and shorts. 

The method 1s a modification of HPLC Method No. SARS-98-06, the data-collection method 
used for the dctennination of residues of quizalofop-P-ethyl and quizalofop-P in/on flax and 
sunflower ccimmodities. In this method, samples are refluxed with methanol.ic potassium 

lJ'< I 086q/fdlUlJ Nos. 45885803 & 45885804 Pagel of 12 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142437 - Page 125 of 136 

')rnzak.fop-P-ethyl/PC Code 128709/Nissan Chemical lndustiies, Ltd./33906 
DACO 7.2.1, 7.2.2, and 7.2.3/0PPTS 860.1340/0ECD IIA 4.2.5, 4.2.6 and 4.3 
Rc,,iduc Analytical Me1hod -- Alfalfa, Barley, and \\'heat <=on1modities 

-----------------
hydroxide (KOH) to convert quizalofop-P-ethyl and quizalofop-P residues to 2:-methoxy-6-
chloroquinoxaline (MeCHQ). The solution is acidified and partitioned with hexane to extract the 
MeCHQ, and the hexane fraction is cleaned up by gel penneation chromatography (GPC); the 
hexane fractions of barley and wheat hay and straw and alfalfa forage and hay are cleaned up by 
silica so\id .. phase extraction (SPE) prior to GPC cleanup. The GPC eluate is concentrated and 
redissolved in acetonitrile/water for HPLC analysis with fluorescence detection. Results are 
converted to qu1zalofop-P-ethyl or quizalnfop-P equivalents using a molecular weight conversion 
factor. We nole that results would only be converted to quizalofop-P equivalents fr>r the 
purposes ol' calculating recovery in samples fortified with quizalofop-P. The validated limit of 
quantitatio11 ( lOQ) reported for the method is 0.05 ppm for all matrices. 

Method vaiicLltion data for HPLC Morse Method Meth-147 demonstrated adequate method 
recoveries ,,f quizalofop-P-ethyl and quizalofop-P from wheat grain, forage, hay, straw, 
middlings, hran,. and germ, and alfalfa forage and hay. Following fortification of samples with 
each analy1c al 0.05 and 2.5 ppm, recoveries of quizalofop-P-ethyl and quizalofop-P averaged 86 
i 3.9% and 7·~ 1, 3.8%, respectively, from alfalfa commodities, and 88 ± 7.8% and 81 ± 6.3%, 
respcctivelv. Crom wheat commodities. Recoveries ranged 71-100% for quizalofop-P-ethyl and 
70-96'/o ti,, q :1izalofop-P. 

The fortification levels used in method validation are adequate to bracket expected residue 
levels; hov, c1 er, no validation data were provided for barley commodities. Concurrent method 
recovery data were included with the barley crop field trial study submitted in conjunction with 
0310869: adequate recoveries of quizalofop-P .. ethyl and quizalofop-P were obtained from barley 
hay, grain, and straw fortified with each analyte at 0.05-0.2 ppm. The concurrent method 
rccm ery dat:t m combination with the method validation data are sufficiently representative of 
the expected residue levels for the barley and wheat commodities included in the petition 
associated with D3 l 0869. 

The petitiuncr has proposed the current HPLC/lJV enforcement method (Dupont Method AMR-
153-83, Revision 3, January 1987; MRID 40322410) as a confinnatorymethod for the HPLC 
data-collCl'ti1•11 method. 

A successful independent laboratory validation (IL V) trial was conducted using samples of 
wheat straw :(i1tified with quizalofop-P-ethyl and quizalofop-P at 0.05, 0.10, and 6.5 ppm each. 
No 1·adiov:1lidation data were submitted for the method. Because the extraction procedures of the 
method an· n::lat1vely rigorous, no radiovalidation data will be required to support the method. 

We note thai 1 he method description did not address the issue of determination of the S 
enantiomers .itquizalofop-ethyl and quizalofop. Because the KOH hydrolysis step would 
convert bulh the R and S cnantiorners of quizalofop-ethyl m1d quizalofop to MeCHQ, all 
reported rcsulis for total quizalofop-P-ethyl residues would include residues of both the Rand S 
enantiomcs :>f quizalofop-ethyl and quizalofop. 

------- ·--·---------------------"-------
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I )uizalofop-P-ethyllPC Code 128709/Nissan Chemical Industries, Ltd./33906 
lJACO 72.1, 7.2.2. and 7.2.3/0PPTS 86(1 J 340/0ECD lIA 4.2.5, 4.2.6 and 4.3 
;{e>idue Analytical Method Alfalfa. Barley, and Wheat Commodities 

----·------------------------------

STLDY /W AIYER ACCEPTABILITY /DEPICIENCIES/CLARIFICATIONS: 

Under the rnnditions and parameters used in the study, the analytical method test data are 
classified a., s12icntifically acceptable. The acceptability of this study for regulatory purposes is 
addressed 1n 1;1e fotihcoming U.S. EPA Residue Chemistry Sununary Document, DJ 10869. 

COMPLIANCI~: 

Signed and <lilted Good Laboratory Practice (GLP), Quality Assurance and Data Confidentiality 
statements 'Ncre provided. No deviations from regulatory requirements were reported which 
would have Jn impact on the validity of the study. 

·-------··· . ·-~==~-
1)3 j 0869/MR ID N»s. 45885803 & 45885804 --------Page 3 of 12 
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l)uizalofop-P-ethyl/PC Code 128709/Nissan Chemical Industries. Ltd./33906 
JACO 7.LJ, 7.2.2, and 7.2.3/0PPTS 860. ! 340/0ECD IJA 4.2.5, 4.2.6 and 4.3 

[?c:--idue .Analytical Method .<\lfalfa, Barley, and Wheat C~ommodities 

A. BACKGROUND INFORMATION 

Quizalofop·P-ethyl is a selective herbicide intended for the control of annual and perennial 
grasses in noncrop and cropped areas. Applications are to be made preplant, preemergence, or 
postemergrncc. Quizalofop-P-cthyl is a racemic mixture ofR and S enantiomers and the 
R-enantion1er is the pesticidally active isomer. The nomenclature and physicochemical 
properties are summarized in Tables 1 and 2. 

----· -
TABLE A .. I. I est Compound Nomenclature. --· -
Chc111ical st1·u•:t1:1\- 0 

'''('() ,()' ll ~ . ·1 " i r 0 CH, 

·~/ -..., /, -.., ""'- CH, 
, i< 0 

-
Co1n1non na111c. Qu izalofop-P-ethyl -
Conipany cxperi111i:n;a\ nan1e Not provided -
IUPAC naff1c ethyl ( R )-2-( 4-( ( 6-chloroquinoxali n-2-yJ)oxy )phenoxy ]propanoate 

CJ\~ name (2R)-2-[4-[(6-chloro-2-quinoxalinyl)oxy Jphenoxy ]propanoic acid .. ethyl ester 

CAS registJ) nu1nbc1: I 00646·5 l-3 -
End-use pniduc1 1EP) 0.88 lb/gal EC funnulation (EPA Reg. No. 33906-9) 

Chcniical <;JJ'K1 1n 0 

' '· ~(~ ,()" Jl t' j " :;/ I l OH 

'0. / ;l ""'- CH, 
-.......::...... N () 

~-----· 
Co1111non n.:J.inc Quizalofop-P - -
Co1npany c>.pcrirncntal name Not provided 

IUPAC narr._: 
·-· ( R)-2-[ 4-(l 6-chloroquinoxalin·· 2-y\)oxy")phenoxy ]propionic acid 

~Sname_ (2 R )-2-[ 4-[ { 6-chloro-2-{juinoxalinyl )ox y Jphcnox y Jpropanoic acid 

CA.S registry n1anber 94051·08-8 - -
~d-use p1~~~du~~:_i. EI'.) Not applicable -

-----·--------·----------------·-·---
m I 0869iMRiD Nos. 45885803 & 45885804 Page 4of12 
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<)uizalofop-P-ethyl/PC Code 128709/Nissan Chemical Industries, Ltd./33906 
UA CO 72.1, 7.2.2, and 7.2.3/0PPTS 860 1340/0ECD []A 4.2.5, 4.2.6 and 4.3 
l<e..;idue Analytical Method-· Alfalfa, Barley, and \:Vheat Commodities 

TABLE A.2 .. Physicochemical Properties of the Technical Grade Test Compound Quizalofop-P-EthyL -
Paran1etcr Value Reference 

Melting poi cl 76.0-77 .0 °C (pure fonn) CB Nos. 5852 & 5853. 

pH 6.6 (l %1 aqueous .. '1urry) 3/29/90, W Hazel 
-·--· 

Density 1.35 g/cn13 at 20 "C {pure fonn) -----
Water solubi!ily iJ.4 pprn (20 °(') -
Sohcnt Sl)]uhiii· · g/L at 2Q..'.'£; 

acetone 650 
benzene (,80 
carbon disulfide 660 
chloroform 1350 
cyclohexanonc 44(1 
dichloro111ethanc 1970 
dimethyl sulfoxidc 200 
ethanol 22 
n-hcxane 5 
rnethanol 22 
letrahydrofuran I 160 
toluene -130 
xylene 160 ,_____ _______ 

\ 1 apor pressure 8.3 x Io·'° mm Hg (20 °C) 

Dis:.;ociarion consJanJ, pKa Not applicable 

Octanol/'watcr p~-u1.iti1)n coefficient log P0 w-"' 4.66 

UV.'visiblc a~1so :rtiori spectruin Not available 

B. MATERlALS AND METHODS 

B. l. Data-Gathering Method 

A data-gathering method, HPLC Morse Method Meth-147, entitled "Dctennination of 
Quizalofop-1'-Ethyl and Quizalofop-P in Wheat, Barley and Alfalfa Raw Agricultural 
CommodiTic:; and Wheat Grain Processed Commodities,'' was used to determine residues of 
quizalofop-P--ctbyl and quizalofop-P in/on the following commodities from the storage stability, 
crop field ! nal, and processing studies on barley grain, hay, and straw; wheat forage, grain, hay, 
and straw: and wheat bran, flour, genn, middlings, and sho1is. 

This HPLC 'vlorse Method Mcth-147 is a modification ofHPLC Method No. SARS-98-06, used 
for the dnLi-collection of quizalofop-P-ethyl and guizalofop-P residues in/on flax and sunflower 
commod11tcc- t D3 l 0869, DER for Residue Analytical Method - Sunflower Seed, Meal, and Oil, 
MIUD 44"6 700.3 and 44967704 ). 

B. l. I. Princi1Jle of the Method 

Bnefly, samples are refluxed with methanolic KOH lo conve1i quizalofop-P--cthyl and 
qmzalofo:i-P residues to MeCHQ (see structure below). The solution is acidified and partitioned 
with hexane to extract the MeCHQ. Then the hexane fraction is cleaned up by GPC; the hexane 
fractions, d nutrices are cleaned up by silica SPE prior to GPC cleanup. The GPC eluate is 

Structuire of .\1e(:HQ: 
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,)mzalcfop-P-ethyl/PC Code 128709/Nissan Chemical Industries, Ltd./33906 
DACO 7.2.1, 7.2.2, and 7.2.3/0PPTS 860.1340/0ECD IIA 4.2.5, 4.2.6 and 4.3 
Re"lclue Analytical Method - Alfalfa, Barley, and Wheat Commodities 

-------- - -- -----------

concentrated and redissolved in acetonitrilc/water for HPLC analysis with fluorescence 
detection. Results are converted to parent or qu1izalofop-P equivalents using molecular weight 
conversion factors; 1.917 for quizalofop-P-ethyl and I. 773 for quizalofop-P. We note that 
results would only be converted to quizalofop-P equivalents for the purposes of calculating 
recovery in samples fortified with quizalofop-P. A summary of the analytical method used here 
is provided in Table B.1.1. 

TABLFB.11.l. Summary Parameters for the Analytical Method Used for the Quantitation of Quizalofop-
P-Ethyl and Quizalofop-P Residues in Wheat and Barley Raw Agricultural and Processed 
C'ommodities -

Method ID Morse Method Meth-147 (dated 1!10/02) -
/\nalytes -· Quizalofop-P~cthyl, quiza\ofbp-P, and the S enantio1ners 

Extn:ction so,li·1_·1 11.'lechniquc SainpJes are refluxed with l N me1hanolic K()H for 1.5 h. Water and saturated sodiu1n 
chloride solution arc added, and the 1nixture is acidified to pH 2.0 using concentrated 
hydrochloriL'. acid. The extract is pa1titioncd with hexane (2x), and th1;! hexane phase is dried 
with sodiurn sulfate anJ then concentrated after the addition of 1 % decanol in hexane. 

., Wheat and barlev crrain wheat forage and wheat grocessed co1nmodities: TI1e hexane fraction 
is concentrated to near dryness, redissolved in dichloro1nethane, and cleaned up by GPC. The 
eluate is evaporated to dryne:~s after the addition of25% ethylene glycol in n1ethanol, and 
redissolved in acetonitrilc:water ( J :1, v v). 
Wheat lll!J:'.._and straw barley hay and straw and alfalfa forage and hay: The hexane fraction is 
cleaned up on a silicn SPE cartridge, using hexane:ethyl acetate (9: 1, v:v) to elute residues. 
The eluate is concenrrated to near dryness after the addition of 1 ~la decanol in J·1exane, and !hen 
redissolved in dichloron1c1h<1nc and subjected to GPC cleanup as described above fOr whea': 
grain. 

Instrurnent' !),~k>. 1 \ff HPLC 'Nith tluorc:~ceni.:e detection, using a reversed phase column and a b'Tadicnt mobile phase 
of acetonitrile and water. rhe fluorescence detector uses an excitation setting uf338 n1n and 
an cinis.sion setting of 374 n1n. -

StandardiL"al ,,n 1 r'l'':hod Exterr1<1l standardizalinn, using calibration "tandards ofMeCHQ to generate a 5tandard curve 
through linear regression. Resu!t~ arc conve1icd to quizalofop-P-ethyl or quizalofop-P 
equivalents using n1olecular \\'eight conversion factors. -

l)utions Stock solutions of qui£alof0p-P-ethyl, quizalofop-P. and MeCHQ are to be stored in a1nbcr 
bottles at ··22 to -8 "C mid to be prepared fresh every 3 1nonths (MeCHQ) or 6 1nonths 
(quizal1Jfop-P~cthyl and quiza[ofop-P). fo11ification and calibration sulutions arc to be stored 

in a1nbcr bottles a1 1 tu 8 "C and prepared 1i·esh every nionth. -
Retention ti r. ie'.' -· 14.6-16. S 1ninutc-s -· -

D310869/MJ{ II'> 'los. 45885803 & 45885804 
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()uv_aJo'.op-P-ethyliPC Code 128709 1Nissan Chemical Industries, Ltd.133906 
[JA1.:u ' 1.2.1, 7.2.2, and 7.2.3/0PPTS 860.1340/0ECD IIA 4.2.5. 4.2.6 and 4.3 
f\c-..,~due Analytical Method - Alfalfa. I.3arJey. and Wheat (~onunodities 

---"----··--------·• . ., ______ _ _ ___ ,_,, __ " __ _ 
B.2. Enfl[lrcernent Method 

The petitioner has not proposed the current data-collection method (HPLC Morse Method Meth-
147) for enforc:ernent purposes. However. the Agency has submitted the LAN-I HPLC-UV 
method (DuPunt Method AMR 1853-90) for a Tolerance Method Validation (D215499, Griffith, 
f _, 1 (1/11 /95). The Analytical Chemistry Branch (ACB) has pointed out several deficiencies in 
the LAI\- I HPLC-UV method, which the registrant have not yet been addressed (0226691, 
Griffith, F. Ui,117196). 

C. RESllLTS AND DISCUSSION 

C.l. Data-Gathering Method 

Charncteri>tics ofthe method used for the quantitation of residues of quizalofop-P-ethyl and 
quizalofop--1' rn/on wheat (HPLC Morse Method Meth-147) is summarized in Table C. 1. 1. 

TABU: Cl.J Characteristics for the Data-Gathe1ring Analytical Method Used for the Quantitation of 
Quizalofop-P-Ethyl and Quizalofop-P Residues in Wheat. 

Ana!ytes 

Eqt.:iprnt:nt 11) 

-
----

Lin11t nf qua \)'. ati'>n (LOQ) 

Lin1i1 of dete...::t;( 

.A.c1: uracy/Pn ,c,, 

Re-·iability 1v '.11 
lll VJ 

--
n1 (LOO) 

l<.!ll 

c.: r'v'lt:thod 

·-·-·-· 
Liiu~ariry 

-·---
Speciticit) 

Quizalofop-P-ethyi, quiza}ot()p-P, and the S enantioiners 

Thcnno Separation Products SP8800 Tcnary Gradient Pu1np attached to a Thenno Separation 
ProducB LC 304 Fluorescence Detector; Supe!co Discovery:F) RP A1nide C ! 6 colwnn (25 c1n x 
4.6 1nn1., 5 1nicron 1)aiticlc siz.e; for wheat and barley grain, wheat forage, and \vheat processed 
co1nmoditics); or <J Zorbax,[· Bonus RP colun1n (25 cin x 4.6 1n1n, 5 n1icron particle size; f0r 
wheat hay and straw, barley hay and straw, and alfalfa forage and hay) 

0.05 ppm fer wheat, barley, and alflllfa rav.· agricultural co1n1nodities and Vvheat grain 
processed co1n1nodit1cs 
(dctennine<l as lowest fortification level with adequate recovery) 

O.Ol 7 pprn (defined as J/3 the LOQ) 

Percent recoveries and coefficients nfvariance (CVs) indicate acceptable accuracy/precision at 
0.05 and 2.5 pp1n for wheat and al13!fa co1nn1odities. Recovery range~ (and C\/s) fro1n the~e 
1natrices were 7 \ -100~-0 ( 4 2 .. \ 3) f{lr quizalofop-P-ethyl and 70-96°/o (.l.1-12;1 for quizalofop-P. 
See Table C.1.1 above. 

An independent laboratory 1ncthod validation (ILV) was conducted to verify fl1e reliability of 
l\1orse Method Mt:th-147 llir 1he dctennination of quizalotOp-P-ethy! .ind quiza!ofop-P in 
wheat strav;. The values obtained indicate !hat Morse Method Meth-147 i'.', reliable; see Section 
C.3. 

The 1netho1j/detector respon~~c was linear (coefficient of detcnnination, r~= 1.Cn within the 
range 0.04-0.6 pp1n. 

The control chro111atogran1s provided generally had no peaks above the chromatographic 
background, and 1hc- ~piked sainplc chromatogra1ns contained only the analyte peak of interest 
near the retention ti1ne of '\Ac.-..C:H(/. Peaks were \vell defined and symmetrical.:. 

D3 I <lS1>9.MH ID l'os. 45885803 & 4588580~ Page 7of12 
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l)uizaloCop-P-ethyJiPC Code 128709iNissan Chemical Industries, Ltd./33906 
I JACO '7.2.1, 7.2.2. and 7.23/0PPTS 860.1340/0ECD JIA 4.2.5, 4.2.6 and 4.3 
i<e:-idne Analytical Method -- Alfalfa, Badey, and Wheat C:ommodities 

TABLE C.I 2. Recovery Results from Method Validation of Wheat and Alfalfa RAC and Wheat Grain 
Processed Commodities using the Data-Gathering Analytical Method. ----·-· 

tv13tri ·, Analy1e 
I Spiking Level Individual Recovery (o/o) 

(ppm) Rccov1!ries (1YO) Mean SD2 cv' -· Wheat grain Quizalofop-P-ethyl 0.05 80,82,90 85 4.1 4.8 
r------- ---

2.5 84,86,90 --· ------
Quizalofop-P 0.0) 81, 81, 83 79 3.9 5.0 

2.5 72, 77, 79 ·--.--
Vv'hca1 rora~';'. Quizalofop-P-ethyl 0.05 

>--
99, 100, 100 94 8.0 8.:5 

:! . ." 83,84,95 

- -
Quizalofop-P n.os 

>-·-------
9{), 90, 96 !34 9.6 i:~ 

Z.5 7L 76, 80 ----·-·-----
Who.·at hay Quizalofop-P-ethyl 0.05 87,88,99 92 4.5 4.9 

2.5 89, 92, 94 -
Quizalofop-P 

>-
0.05 82,83,86 84 2.6 3. l 

2.5 80,84,87 ----·-· -
Wheat ~tra\1' Quiz<:1Jofop-P-cthyl 0.05 80, 86, 94 16 54 6.2 r-·--------

2 . .5 82, 84, 91 -- -->--
Quizalofop-P 0.05 82,83,88 f:2 3. (J 44 

2.5 78, 79,80 -·---------- -- f-- -
Vv'hl"at rnidd 1 Jl'.'.· 

1 
Quizalofop-P-cthyl 0.115 71, 81, 96 so 8.9 1 l 

2.5 74. 77, 84 
I----- -- --

Quizalofop-P 0.05 70 .. 74, 82 74 4.2 5.7 ------f--· 

2.S 7l. 74, 75 ----·------- ,______ --1----

\Vh1.:at grai 11 hi :in Quiza lof/.)p-P-cthyl IJ.05 77, 77, 81 88 l 1 13 ------f---

i 2.5 97,99, 100 
~· - -

Quiza!ofop-P 0.115 71, 76, 76 80 7 (I 8.7 
>--------1-----

2.5 86,87,87 -------·--- -· \Vhcat gnii11 -~~cr1·1! ()ui 1.alofop-P-eth yl 0115 81, 88, 91 90 5.0 5.6 
f----

2 5 9l,92,96 -·------ --~--

()uiL:alof1.>p-P Cl 05 76, SL 82 84 6.3 ~'.4 
1--------· -· 

2.5 86,88.94 -·---·-----·--- ,____ _____ 
I----· -

Alf1tfa fora/!..' Quizalofop-P-cthyl o.uo 86,88,95 87 4.5 .'i_2 1---·---- ~--
2 5 82,84,85 

Quizalofop-P oo; 78, 79,87 80 3.7 4.6 
>-----·------1----

2.5 77, 78, 80 ------
AHalfi-i hay Quiza!ofop-P-ethyl 0.05 80,86,91 86 ~.6 ·l.2 

2.5 84,86, 86 -
Quizalofop-P 005 72, 73, 76 75 2.5 l.3 

2.5 75,7Jl,,.:78 ___ -- --
-------·~ ---- -- - -- - - ---- - -- - - -- ----· 

Sta11danL 1'-'<:r.~ 1~repanxl in acetonitrile fOr quiznlofop-P--et hv! an :f in d.2 °/0 acetic acid in acct(1nitrile for (jllir'.ldotl)p-r analytes. 
Standard d1·\·1ati(ln 

( oel'ficie11; .,!' '•-tri<ition 

The method rnhdation recoveries of qmzalofop-P-ethyl and quizalofop-P using HPLC Morse 
Method Mclh· 147 were adequate from fortified samples of wheat grain, forage, hay, straw, 
middling, .. brnn, and gcnn, and alfalfa forage and hay (Table C.1.2)_ Following fortification of 

D.'· 10869. ~.JI{ .J l Nos. 45885803 & 45885804 Page 8of12 
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')UJZalofop-P-ethyl/PC Code 128709/Nissan Chemical Industries, Lld./33906 
IJACO 7.2.1, 7.2.2, and 7.2.3/0PPTS 860.1340/0ECD IJA 4.2.5, 4.2.6 and 4.3 
i\e-...id1_1e Analytical Method --- .Alfalfa, Barley, and Wheat Comn1odities 

------------·-----
samples with each analyte at 0.05 and 2.5 ppm, mean recoveries of quizalofop--P-ethyl and 
quizalofop-1' averaged 86% and 78%, respectively, from alfalfa commodities, and 88% and 81 %, 
respective!:., from wheat commodities. Individual recoveries ranged 71-100% for quizalofop-P
ethyl and 7'1-'i6'~1a for quizalofop-P. 

The 1i.1rtificdt1011 levels used in method validation are adequate to bracket expected residue 
levels; howcva., no validation data were provided for barley commodities. Concun-ent method 
recovery data were included with the barley crop field study submitted in conjunction with 
D3 l 0869, 45i;85802.der); adequate recoveries of quizalofop-P-ethyl and quizalofop-P were 
obtained from barley hay, grain, and straw fortified with each analyte at 0.05-0.2 ppm. The 
concurrent recovery validation data in combination with the method validation data are 
sufficiently representative of the expected residue levels for the barley and wheat commodities. 

The petitioner has proposed the current HPLC/UV enforcement method (Dupont Method AMR-
153-83, Re.:1.'um 3, January 1987; MRID 40322410) as a confinnatory method for the HPLC 
data-collecliPn rnethod. 

No radiovc;lid;Jtic·n data were submitted for the method. Because the extraction procedures of the 
method art· relatively 1igorous (reflux in I N KOH in methanol for 1.5 hours), no radiovalidation 
data will h. required to suppmi the method. 

We note th. it the method description did not address the issue of determination of the S 
enantiomc1 s uf quizalofop-ethyl and quizalofop. Because the KOH hydrolysis step would 
convert both The Rand S cnantiomers of quizalofop-ethyl and quizalofop to MeCHQ, alt 
reported rc,uHs for total quizalofop-P-ethyl residues would include residues of both the Rand S 
ena11tiomc1s nl q.iizalofop-cthyl and quizalofop. 

Characteristics for the Data-Gathering Analytical Method Used for tlte Quantitation of 
Quizalofop-P-Ejbyl and Quiz.alofop-P Residues in Wheat, 

D3 ·10869/1\l Rill Nos. 45885803 & 45885804 Page 9of12 
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( )uizalofop-P-ethyl/PC Code 128709/Nissan Chemical Industries, Ltd./33906 
I lACO 7.2.1, 7.2.2, and 7.2.3/0PPTS 860.1340/0ECD llA4.2.5, 4.2.6 and 4.3 
'<rndue Analytical Method Alfalfa, Barley, and Wheal Commodities 

TABLE C.1.2 . Characteristics for the Data-Gathering Analytical Method Used for the Quantitation of 
..__·---·-·-- Quizalofop-P-Ethyl and Quizalofop-P Residues in Wheat, 

A.naiyrcs Quizalofop-P-ethy\, quizalofop-P, and the S t:nantion1ers 
·-· 

Equipinent ID Thermo Separation Products SP8800 Tenary Gradient Pt1mp attached to a Thenno Separation 
Products LC 304 F'1uorcscence Detector.: Supelco Discovery® RP Aini de C 16 co]u1nn (25 c1n x 
4.6 1nm, 5 1nicron particle ~11.c; for \1.,iheat and barley grain, wheat forage, and v.·heat processed 
co1n1nodities>; or a Zorba.x(~) Bonus RP colun1n (25 c1n x 4.6 1n1n, 5 n1icron particle size; for 
wheat hay and straw, barley hay and straw, and alfalfa forage and hay) -

Li1nit of quu1 '_rlt1ti1in LOQ) 0.05 ppin fo1· wheat, barley, and a!fi:dfa raw agricultural c01nn1oditics and wheat grain 
processed co1n1noditics 

>----·---- (detennined as lowest fortification level with adequate recovery) -
Li1nit of dctc<·tiu!l (LtJD) 0.017 ppm (defined as 113 the LOQ) 

A.cc1nacy/P .. t·-.:i ~ -nr1 Percent recoveries and coefficients of variance (CV s) indicate acceptable accun1cy/precision at 
0.05 and 2.5 ppin for wheal and alfi1Jfa co1n1nodities_ Recovery range~~ (and CVs) fro1n these 
1natriccs were 71- JOU~;.) (4. 2-1 3) fpr quil'.alofop-P-cthyl and 70-96°/o (3 .1-12.) for quizalofop-P. 
SeeTableC.I.! above. 

~·----·---
Reliability \11 [],c IY1cihod An independent laboratory 1nethod validation (IL V) \~·as conducted to verify the reliability of 
[ILV' Morse Method Meth- I 47 t()f the detennination of quiza!ofop-P-cthyl nnd quizcilofop-P in 

v.1heat straVv. The values obtained indicate that Morse Method Meth-147 is reliable; see Section 
C..l. >-------·--·-

Lincc.rity ·1ne inethocl/deteclor response \Va~ linear {coetlicient of detennination, r~---' 1 (J'i within the 

-·---·-· range 0.04-U.6 ppTn. 

Specificity The control chro1natogrmns provided generally had no peaks above the chro1natographic 
hackgrouncl, and the spiked smnple chro1natograms contained only the analyte peak of interest 
near thi: r~tcntion ti1nc of MeCJ-IQ Peaks \.Vere \Veil defined and syn1',netrical ---------·- -

C.2:. Enforcement Method 

The petitwnc:r has not proposed the submitted data-collection method (HPLC Morse Method 
Meth-14-;' 1 le ir enforcement purposes. 

C.'.l. lndeptndent Laboratory Validation 

An independent laboratory validation (!LY; MRlD 45885804) ofHPLC Morse Method Meth-
147 was c' inducted by EN-C AS Analytical Laboratories (Winston-Salem, NC) using samples of 
wheat stiLw. 

Samples cf nntreated wheat straw (pre-ground control samples supplied by Morse Laboratories) 
were forti lied, in separate aliquots. with quizalofop-P-ethyl and quizalofop-P at 0.05 ppm 
(LOQ), 0. 11) ppm, and 6.5 ppm. Fortified and unfrniified samples were analyzed using HPLC 
Morse Mdhod l\!leth-147 as described in Table B. I .1. The petitioner noted th.at wheat straw was 
chosen a:; the test material in this study because it is one of the most difficult matrices to analyze. 

The first 1md :;econd ILV trials failed due to problems in the final evaporation step in the method 
(in the fir,;t 1nal, two separate phases were found to have fonned in the HPLC injection vial; and 
in lhe scc·md trial, two separate phases were found even after the evaporation step was closely 
monitored). R':coveties ofquizalofop-P-ethyl and quizalofop-P were 32-53% and 27-67%, 
re:;pectivd.\ in trial J and 51-61 %, and 55-129%, respectively, in trial 2. The IL \I laboratory 
cuntacteo ~·i1 •rse Laboratories after the second trial to discuss the final evaporation step of the 
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i)uizalofop-P-ethyl!PC Code 128709/Nissan Chemical Industries, Ltd./33906 
I lACO 7.2.1, 7.2.2, and 7.2.3/0PPTS 860.1340/0ECD HA 4.2.5, 4.2.6 and 4.3 
!··'.c..;idue Analytical Method -- A .. lfalfa, Barley, ancl Wheat c:omn1odities 

------·-·--·--· --------
method. On the third trial, the IL V laboratory tried a different solvent exchange procedure for 
this final skp, and the third trial was successful.. The recoveries of quizalofop-P-ethyl and 
quizalofop-P from wheat straw samples in the third trial are reported in Table C.3.1. Total 
quizalofop-P-ethyl and quizalofop-P residues were below the LOQ (<0.05 ppm) in two samples 
each of unfortified wheat straw. The laboratory reported that, other than the solvent exchange 
modification described above, the method was followed as written with minor modifications in 
the type of •Xtuiprnent used and the volumes of solvents used to elute residues from the GPC and 
SPE columtb. 

TABLI': C.3. l Results of an Independent Laboratory Validation of the Data Gathering Method (HPLC 
rvlorse Meth-147) for the Determination of Quizalofop-P-Ethyl and Q•izalofop-P in Wheat 
Straw . 

. Mat~-, 

Wh,:;:;;;:-+ 
I 
~--· 
I 
i ___ __J_ 

1 Standard de\ t<'!tion 

Anaiyte 

(~uiza lofop-P-cthyl 

()uiza!ofop-·P 

, Cocllicient ('' ·, ,Jl:atii)ll 

Spiking 
Level (pp1n) 

0.05 

0.10 

1).5 

0.05 

Cl.Ill 

6.5 -· 

lndividua1 Recovery ( o/v) 
Rccoverics(0/o) Mean SD 1 C\' i 

102, 102 97 8.1 8.4 

96, IOI 

81, 100 -
94, 102 96 3.5 3.6 

94, 97 

92,95 -

The laboralory reported that a set of six samples could be prepared and analyzed by HPLC in 
approximalclv 2.5 eight-hour days. The !LY laboratorv did not note any critical steps or 
rccomrnen,.l ;inv method modifications. 

D. CONCLUSION 

Adequate rncthod validation data have been submitted for the HPLC Morse Method Meth-147 
for detem1ina!Jon of residues of quizalofop-P-dhyl and quizalofop-P in alfalfa, barley, and wheat 
raw agricultural commodities and wheat processed commodities and the data are sufficiently 
representativ~ Pf the expected residue levels for the wheat commodities. The method was also 
used for data collection purposes for the analysis of barley hay, grain, and straw samples from 
the barley lidd tr·ial studies and adequate concurrent method validation data were submitted for 
barley conrnodi1ies. 

The petitioner 1s not proposing the HPLC Morse Method Meth-147 used for data collection for 
enforcemt:nt plll'poses. No radiovalidation data have been submitted for the method: however, 
radiova!idution data arc not required because the extraction procedures are rigorous. Adequate 
independent l<iboratory validation data have been submitted for the method using samples of 
wheat strn' 1 
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